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_' Do YOUR gears last 


Yioss hive ae with 


NICKEL Alloy sreeis 


(ABOovE) Split-drive transmission 

for dual axles. The 5% Nickel 

steel gears pictured here have 
served more than 750,000 miles! Recent inspection 
shows only slight wear and indicates considerably more 
mileage before replacements. Here is proof that Nickel 
alloyed steels are tough and Jong wearing. 





Milk truck schedules must be maintained, despite 
blizzards off Lake Michigan and midsummer heat 
waves. This six-wheel tank truck, built by the Hend- 
rickson Motor Truck Co., Chicago, has covered 750,000 
miles on schedule with no trouble, only ordinary main- 
tenance, and never a transmission failure. Transmis- 
sion gears, product of the Foote Gear Works, Chicago, 
are SAE 2515, a 5% Nickel steel, case hardened. 


Picture at right shows chassis details of the Hendrick- 
son dual drive milk truck. Nickel alloyed steels make 
possible unusual service records and assure uninter- 
rupted operation in normal usage. Your SAE hand- 
book lists Nickel alloyed steels which have proved sat- 
isfactory in highly stressed automotive applications. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. 
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HE Army Ordnance Association is a national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest 
in and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing 
arsenals—six in all—there is no peace-time industry for 
the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparation for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times codperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious afhliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are 
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eligible, is four dollars a year. (Application on request.) 

Army Orpnance, the journal of the Association, is 
published solely for the purpose of disseminating in 
formation on the progress of our munitions develop 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
coéperation with American scientists, inventors, en 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com 
petent committees to investigate and report upon special 
ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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Puzzling to many a power-user is the odd 
appearance of a “Caterpillar” Diesel D4 
Tractor equipped with a Traxcavator. What 
does it do? How does it work? The camera 


This ‘‘Caterpillar’’ Diesel D4 Trac- 
tor, equipped with a Traxcavator, 
is about to load a motor-truck with 
dirt. Running head-on into a wind- 
row of material, the lowered shovel 
**takes a good bite’’! 


Pivoting, with the shovel riding 
high, the ‘‘Caterpillar’’ Diesei 
heads toward the waiting truck. 
Rapid response to clutch and lever 
completes these maneuvers almost 
as fast as you read about them! 


CATE 


DIESEL ENGINES AND ELECTRIC SETS - 


Now, the operator ‘‘guns the eleva- 
tor’’ and the loaded shovel starts to 
rise. (Dirt, rock, rubbish, supplies, 
and almost any type of movable 
material can be readily picked up 
in this manner!) 


Toward the truck with the loaded 
shovel! (Note the drawbar on the 
tractor’s rear. When not high- 
shoveling, it can perform all of a 
tractor’s normal pulling jobs. Also 
adaptable to bulldozing!) 
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tells part of the story here—and shows the 
usefulness, agility, convenience and sim- 
plicity of this outfit! CATERPILLAR 
TRACTOR CO., Peoria, Illinois. 


The shovel continues climbing with 
its half-yard load. As it reaches the 
top, the operator puts the tractor 
in reverse and backs away from 
the windrowed material in order 
to make the turn. 


Pull the release . . . the load goes 
over... and now back for another! 
(Ditching, excavating, laying pipe, 
pulling posts and pilings are a few 
other jobs this outfit handlies— 
efficiently and economically!) 


RPILLAR 


ae. U.S. PAT. Orr. 


TRACK-TYPE TRACTORS 





ROAD MACHINERY 
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Mosiitry of modern Army equipment—an 
i all-important factor in the Nation’s defense— 
~ bears evidence of American Industry’s desire 
to cooperate to the full in this essential duty. 
Timken considers it a privilege to have a share 
in this duty . . . in developing production 
Axles for the peculiar requirements of weapons 
of defense. Into every unit goes the care in 
engineering, the quality-control of materials, 
and precision workmanship which have won 
Timken its priceless reputation for depend- 
ability. And Timken always stands ready, with 
its great engineering resources and facilities 
for manufacture to cooperate with the Army 
in the further improvement and development 
of the implements of defense. 


TOUGH AXLES 


Rear Axle for anti-aircraft gun mounts,built by Timken. 


TIMKEN AXLES 


THE TIMKEN-DETROIT AXLE COMPANY ’ DETROIT, MICHIGAN 
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Another 
BUDA-BUILIT 
Product for the 
U.S. ARMY 


HE Buda Company now adds an- 
other modern development to its 
wide range of products being used 
by the Services—the new Guiberson 
Diesel Radial Engine. We are proud 
of the confidence being placed in 








our organization, its manufacturing 
ability, and its thorough knowledge 
of Service requirements. This new 
Diesel will, of course, be built to the 
same high standards of material and 
workmanship that have been strictly 
adhered to on all Buda products 
since the Company's inception back 
in 1881. We will be pleased to 
furnish complete information on any 
or all of our products. 








OTHER BUDA PRODUCTS for the 
ARMY and NAVY 


BUDA-LANOVA DIESEL ENGINES 
BUDA GASOLINE ENGINES 


9 CYLINDER GUIBERSON AIR-COOLED 
DIESEL RADIAL ENGINE. DEVELOPS 
250 H. P. AT 2200 R. P. M. BUDA-HUBRON EARTH DRILLS 


BUDA SHOP TRUCKS 
BUDA LIFTING JACKS 


THE BUDA COMPANY __ | tuna nieset’Nozzte testers 


BUDA “INBOARD” MARINE ENGINES 








(ESTABLISHED 1881) 


HARVEY grey ILLINOIS OFFICERS OF ALL BRANCHES ARE IN- 


- _ VITED TO INSPECT OUR PLANT 
Serving the Services Since 1912 and LABORATORIES 
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ONE-MAN POWER EXTRAORDINARY! 


An ultramodern weapon that permits one man to deliver an accurate, fully controlled, 
long-sustained, automatic fire of great stopping power within its range zone. 








THOMPSON SUBMACHINE GUNS 


Free from stoppage due to overheating. 


Light in weight and offering extreme flexibility in 
and direction. 


fire control 











AUTO-ORDNANCE SPECIFICATIONS of Caliber .45. Weight 9 lbs., 13 oz. Length 33 in. 
CORPORATION Model 28-AC Length of barrel with Compensator 12% in.; 
without Compensator, 1014 in. Equipped with Lyman sights and wind gauge; 

270 Broadway 20 and 50 cartridge capacity magazines. Ammunition, caliber .45 Colt 
New York, N. Y. Automatic Pistol Ball Cartridges (230-grain bullet). Cutts Compensator 
(attached to muzzle of gun shown) increases rapidity and accuracy of semi- 








automatic fire, lessens tendency of muzzle rising in full automatic firing and 
reduces recoil to practically nothing. 





FARQUHAR 


HYDRAULIC PRESSES 


Modern Industry Demands Modern 
High-speed Production Machinery 





Here’s one way Farquhar answers today’s demands . . . with this cost 
cutting 150-ton high-speed hydraulic deep-drawing press with  self-con 


tained pump unit. 


Press has 60-inch stroke. It’s equipped with push-button control, and 
a selector switch for inching, cycle, or automatic operation. Pump unit 


consists of two 112-gallon radial piston pumps, driven by 250 H.P. motor. 


Perhaps Farquhar engi- 
neers can save you money. 
Give them a call. 


Send for 
Hydraulic Press 


Catalog. 





A. B. FARQUHAR Co., Limited, 651 Duke St., York, Penna. 
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Ammunition Wagon and Field Weapon Modernized by the High-speed Buquor Adaptor 


The MugquarAdagtor now can be used for modernizing ing, or welding and without damaging the original 


ammunition wagons as well as the field piece it- 


self. As in the case of the gun carriage so also with 


the ammunition wagon — 
the adaptor modernizes 
the vehicle to meet up-to- 
date automotive needs of 
speed, dependability, and 
economy. The Sugquar Adaptor 
pictured here is shown 
installed on both the gun 
and ammunition wagon. 
The installation can be 
made in the field by two 
men in half an hour with- 


out cutting, fitting, drill- 





MANUFACTURED BY 


THE MARTIN-PARRY CORPORATION 
York, Pennsylvania, U.S.A. 


parts of the piece. Both gun and ammunition wagon 


ean be towed at the rate of 45 to 50 miles an hour. 


Thus, at small cost, old- 
fashioned wooden wheels 
can be discarded and mod- 
ern pneumatic tires sub- 
stituted quickly without 
disturbing the structure of 
the piece or reducing its 
efficiency. The gun and 
ammunition wagon now 
can be converted from old- 
fashioned, slow-moving 
vehicles to modern up-to- 


dateimplementsof defense. 


In Canada: The Martin-Parry Corporation of Canada Ltd., Ottawa 


, 
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37-mm. Antiaircraft Cannon on 4-wheel Mobile Mount 


AMERICAN ARMAMENT CORPORATION 


6 East 45th Street, New York City, U.S.A. 


Manufacturers of Field, Naval, Aircraft and Antiaircraft Cannon, Infantry and Chemical 
Warfare Mortars, Aérial Bombs, Grenades, Artillery Ammunition 








A TRULY POWERFUL AND 
MILITARY RIFLE 


Especially adapted to fire the caliber .30 M1 cartridge, 
generally acknowledged as the world’s finest, most 
powerful, accurate and long-ranged military 

rifle ammunition. 


M1 and M2) or any 
Functions 


it Is believed the accuracy and per- Soe. SPECIFICATIONS: Caliber—.3000 


other military caliber. Action: Johnson short-recoil 


formance records established b 
e y p with all chamber pressures ranging from 38,000 to 68,000 pounds 


the new Johnson in recent per square inch. Fire cycle: 1/10-second. Magazine: 10-shot 
built-in rotary feed. Can be loaded with clips or with single 
tests surpass those of any cartridges at any time with bolt open or closed, regardless of 
. * whether magazine is wholly or partially empty. Weight: About 

aa - ; : : 
othe: semi-automatic 9.5 pounds. Actually weighs no more than the U. S. Enfield, 
rifle in the world. Pi M1917, yet has twice the magazine capacity BAYONETS: 
. : Dagger Type—a lightweight, strong, powerful weapon with 8 
; inch T-shaped blade mounted at muzzle, weighing }-pound 
a powerful, instantly detachable hand weapon 


Sword Type 
»] sleeve, 


weighing 9/10-pound, ruggedly mounted at head of barre 
with 20-inch T-shaped blade extending 11 inches beyond the 
muzzle. MILITARY TRAINING: Ease of handling and sim- 
plicity of mechanism enable quicker training of men. MAIN- 
JOHNSON TENANCE: Field stripping is quick and simple—no tools re- 
Semi-automatic rifle, Type R, quired. Barre's are instantly removable for cleaning or replace- 
with dagger-type bayonet. ment. Lubrication: Not dependent on lubricants for functioning 
Construction: Built to withstand long wear and severe abuse 
Reliable, simple, rugged, and excellently balanced. For infor- 
mation write: Johnson Automatics, Inc., New York City, N. Y., 
or 84 State Street. Boston, Mass., U.S. A. 


JOHNSON AUTOMATICS 





On Guard 
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Our Rearmament 


The Status of the Main Objectives of the Ordnance Program 


EFORE taking up the 1941 estimates, I feel that the 
committee would like to have from me a general state- 
ment regarding the status of the main objectives of the 1940 
program. As regards the important items of new equipment 
and ammunition, the several 
available for their manufacture and procurement a _ total 


of approximately $134,600,- 
ooo. Of this amount some 
$5,600,000 has just become 
available. 

Orders placed with in 
dustry and manutacturing 
arsenals to date aggregate 
$ 120,000,000 or about 93 per 
cent of all the funds appro 
priated, exclusive of the 
funds just made available. 
The remaining seven per 
cent has been delayed await 
ing standardization of new 
types of equipment. It is 
hoped that orders for these 
items may be placed in the 
near future. The final dis 
tribution of the program 
between the Government 
arsenals and industry will 
be as follows: $67,800,000 to 
the arsenals and $66,800,000 
to industry direct. 

Since approximately one 
half the money value of 
orders placed with the manu 
facturing arsenals goes to 
industry in the form. of 
orders for materials and 
components for the items 
made at the arsenals, indus 
try will receive, either di 
rectly or indirectly, orders 
amounting to approximately 
$99,000,000, or 75 per cent 


of the funds devoted to new 


equipment and new ammunition. As of today, industry has 
received direct orders of approximately $60,000,000 and 
orders amounting to approximately $25,000,000 tor com- 
ponents and materials used in arsenal manufacture—a total 
of $85,000,000 or 86 per cent of the amount it will even- 


“Chief of Ordnance, U. S. Army 


1940 appropriations made 


By Maj. Gen. C. M. Wesson* 


already have been placed. 








Tus analysis was presented in connection with the 
annual estimates before the War Department Sub- 
committee of the Appropriations Committee of the 
House of Representatives. 

In this statement, the Chief of Ordnance not only 
presents a program of projects which are necessary if 
our national-defense obligation is to be met from the 
standpoint of military armament, but he also renders 
an account of stewardship for operations authorized 
by the Congress and entrusted to him for execution. 
Too frequently in the expenditure of public monies 
only future projects are emphasized. Here, indeed, 
current obligations are described and the status of 
execution is made known. 

There ts yet another aspect of this statement which 
will bring encouragement to all students of ordnance 
in the United States. Current armament production 1s 
almost equally divided between private industry and 
Government arsenals. In this manner the two sources 
of armament supply in time of national emergency are 
utilized. The Government arsenals fulfill their greatest 
function when they provide limited production to 
sustain at all times the technique of armament making. 
Private industry, since it must carry the major portion 
of any military armament load in a national emer 
gency, also must operate in time of peace if its function 
in time of war is to be met expeditiously. 

Hence it 1s with special approbation that Army Orp- 
NANCE brings to its readers this succinct analysis of our 
present ordnance program, not only for the objective 
fact it contains but as well for the encouraging prospect 


it envisages —EpITor. 








had seventy subcontractors located from Boston to Chicago. 





tually receive. In addition to the foregoing, industry will 
receive for the purchase of machinery some $8,000,000, of 
which amount orders aggregating approximately 80 per cent 


These figures I have mentioned are significant in dis 
closing industry’s share of this program. The arsenals also 


are doing work for the Navy 
Department aggregating 
nearly $16,000,000, and about 
$5,000,000 of these funds 
will go to industry for ma 
terials and components re 
quired by the arsenals for 
the prosecution of this work. 
As to the time required to 
complete this program, de 
liveries are just commencing, 
and with the exception of 
very few orders the program 
will be completed about De 
cember 1941. The estimated 
per cent of completion at 
different periods is as fol 
lows: 25 per cent, September 
1940; 50 per cent, February 
1941; 75 per cent, June 1941; 
97 per cent, December 1941; 
100 per cent, June 1942. 
You will be interested, | 
am sure, in a list of some of 
the outstanding orders which 
have been placed with vari 
ous industrial firms. This 
list appears on page 360. 
Those orders aggregate 
approximately $25,000,000. 
In this program, approxi 
mately 782 awards have been 
made to industry direct for 
major items, and_ those 
awards have gone to ap 
proximately 300 different 


companies located through 


out the United States. These figures do not include the 
number of orders which the arsenals have placed for their 
components, nor do they give a conception of the number of 
subcontractors involved in the program. For example,the York 
Safe & Lock Company, which built the antiaircraft carriages, 
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The Chief of Ordnance Announces Two New Weapons 





Here are shown the latest additions to the Army's standard mobile weapons. The new go-mm. antiaircraft gun, above, 
is more powerful than the present 3-inch gun which it will augment. The new 105-mm. howitzer, below, will be used 
as a supporting weapon for the 75-mm. gun. Both types were designed and built by the Ordnance Department, U.S. Army. 
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As to the relatively large program for the renovation ot 
war-time ammunition, this is being carried out at the follow 
ing Ordnance Department depots: Delaware, Charleston, 
Ogden, Nansemond, and Savanna. Some of these depots are 
on a 3-shift and others on a 2-shift basis. Ogden is the only 
depot on a 1-shift basis. Principal items being renovated are 


| 
shell and shrapnel for the 75-mm. gun; 155-mm. howitzer, 


The problems of ordnance design and production are quite 
special, and industry in general offers no counterpart; so, in 
building up an organization, it has been difficult to find, in 
the professional grades, men of experience in our particular 
field. In many cases there has been a dearth of the high 
grade mechanic. Therefore, the problems of design, develop 


ment, production, and inspection of equipment have involved 





and 155-mm. gun shell. This program will be com- comprehensive training in connection with the many techni 
pleted in June 1941. cal aspects of these 
Referring to that problems. 
part of the program SoME OF THE PrINcIPAL PropucTion Orpers For MILITARY ARMAMENT Now taking up 
for the overhaul PLACED wiTtH Private INDUSTRY the 1941 estimates 
and modernization ; ae which total $73, 
ag ree Item Name of Contractor Value of Order 641,358, of which 
different items of Light tanks American Car & Foundry Co. $6,055,251 $2=.000,000 is in 
equipment so as to M1 rifles Winchester Repeating Arms Co. 5,710,000 the form of con 
condition this ma 8-inch railway mounts Baldwin Locomotive Works 1,114,454 tract authorization. 
tériel for immediat 32-inch antiaircraft mounts York Safe & Lock Co. 556,000 | would like to 
use, this work is Scout cars White Motor Co. 1,049,402 make some remarks 
proceeding accord 60-mm. mortars Read Machinery Co. 187,830 on several of the ob 
ing to schedule at Sound locators Sperry Gyroscope Corp. 157955157 jectives sought with 
the arsenals and Bomb bodies Bethlehem Steel Co. 2,667,924 these funds. First. 
depots and will be 37-mm. antiaircraft gun Colt’s Patent Fire Arms Manu there is the impor 
completed in June mechanisms facturing Co. 1,175,237 tant project of crit 
IQ4I. ical items ol equip 











New construction 
of magazines at Delaware and Savanna Depots is proceed 
ing satisfactorily. Contract has been made for the new load 
ing plant at Savanna. The added bomb-loading capacity 
provided by this plant will enable the bombs in the present 
large program all to be loaded by the autumn of 1941. 
[HE increase in the funds available for research and de 
velopment made it possible to strengthen the organization 
and to accelerate the development of important projects. 
Many critical items during the past year, after complete tests 
by the using arms, were approved by the War Department 
as standard and made available for procurement. Included 
in the list are such items as the 105-mm. howitzer carriage, 
several different types of fire-contro] instruments, and new 
and improved fuzes. The go-mm. antiaircraft gun, carriage, 
and ammunition therefor were given a test by the Coast 
Artillery which terminated in a highly satisfactory manner. 
They are to be approved as the standard antiaircraft matériel 
for future manufacture. In the work of research and develop 
ment, every opportunity is sought to take advantage of the 
engineering and technical assistance available through out 
various technical committees created by the cooperation of 
our American engineering societies and from various indus 
trial firms with which we are in contact. A large number 
of projects relating to improved designs and new develop 
ments are being carried out by firms well qualified to under 
take them. 

The arsenals are beginning to reap real benefits as a result 
of the new machinery provided in 1940 appropriations to 
commence their rehabilitation. This program, I hope, may 
be carried on intensively in the fiscal year 1941. 

The Ordnance program for the current fiscal year, by far 
the largest in the peace-time history of the Department, has 
presented many problems and has not been without its dif 
ficulties. The entire organization of the Department has had 
to be expanded greatly. The Reserve officers that we have 


been able to place on active duty have been a material help. 


ment. These esti 
mates provide approximately $21,500,000 toward remedying 
the shortage in initial equipment for existing organizations, to 
provide antiaircraft equipment, semiautomatic rifles, mortars, 
howitzers and ammunition. There is also included an addi 
tional $10,000,000 for antiaircraft equipment and semiauto 
matic rifles beyond the requirements of existing forces. The 
time required tor the production of these critical items makes 
it highly desirable that their procurement be not delayed. 

For building up stocks of ammunition in those categories 


where the greatest deficiency now exists, $15,5 


z 


42,000 15S pro 
vided. This amount, however, includes $5,500,000 for the 
r¢ placement of losses in stocks due to deterioration of World 
War pyro powder. 

\ material increase is being requested in funds for pro 
curement planning, chiefly for the procurement of production 
Under the authority contained in the 


studies. 1940 appro 


priation act for the procurement of production studies, a 
beginning has been made in this important field. And while 
a small number of production studies are being procured 
through the medium of educational orders and current pro 
duction orders, there is a vast amount of work that remains 
to be done. It is planned with the funds here requested to 
obtain approximately 420 additional production studies. In 
my opinion this project, whereby industry becomes more 
ready to undertake its war-time task and to perform that 
task in a minimum time, is one that should be continued 
from year to year, as the work is of paramount importance 
to national defense. For research and development, 
$2,672,000 1S provided. 

These estimates show certain increases in the projects per 
taining to ammunition tor target practice and training and 
for maintenance of equipment. These increases result from 
a small increase in the Army, a large increase in the quantity 
and value of equipment which will be in the hands of troops, 
and a very large increase in the contemplated use of this 
with the propos d greatly in 


equipment In connection 


creased training period. 
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« . * 
Educational Order Awards for the Fiscal Year 1940 
Ordnance 
Item Manufacturer Amount 
Aircraft parachute flares...................Kilgore Manufacturing Co., Tippecanoe City, Ohio...... ree. ee 
EE eee pea maniecnircialh .. National Fireworks, Inc., Boston, Mass.... 13,431.00 
Fuze, bomb (three types). . . ..........-Grayson Heat Control, Ltd., Lynwood, Calif. 98,092.43 
Shs ase css eer sib ......Chrysler Corporation, Detroit, Mich 97,079.03 
ee oaesceescceceecceeees+- Corbin Screw Corporation, New Britain, Conn 29,340.60 
Howitzer, 75-mm. pack............... ....C. H. Cowdrey Machine Works, Fitchburg, Mass 174,208.50 
Forging, 81-mm. shell sc arienstrara ....Dresser Manufacturing Co., Bradford, Pa.... 3,993.30 
Signals, ground, parachute (2 types).........Essex Specialty Co., Inc., Berkley Heights, N. J 6,791.93 
SB ate ee ........Unexcelled Manufacturing Co., Reading, Ohio. . 8,241.25 
ee SN ee .... Triumph Explosives, Inc., Elkton, Md....... 5,060.00 
| NS ee saci Sadat phases ean ..M. Backes’ Sons, Inc., Wallingford, Conn 8,056.10 
Bomb, demolition, 500-pound (metal com- 
a nc ss oo a ica eal Wi ba ato Bl Seed Consolidated Steel Corporation, Los Angeles, Calif. 109,626.00 
Bomb, demolition, 1000-pound (metal com- 
AER earae es wsececececses+seAmerican Car & Foundry Co., Berwick, Pa 81,167.00 
Booster (metal components Resear ....Electric Household Utilities Corporation, Chicago, III $2,656.07 
OMS RSs tae pcb dewiies ene canes serena: £ peumatic Co, Rahway, N. J 62,745.63 
RR eM iath a veesccuccceccceesceses Wright Machine Co., Worcester, Mass 74,238.00 
ee ere eae Pee ........Federal Screw Works, Detroit, Mich ae 59,795.28 
hd Od cia on Pe w.eeeeess.. Sunbeam Electric Manufacturing Co., Evansville, Ind 77,799.28 
ee cae ack ee re ....Warren Webster & Co., Camden, N. J.. 34,551.37 
Fuze, point-detonating (metal components)... National Cash Register Co., Dayton, Ohio 70,132.99 
BR acec sateio ged ais edt adda eran ....Fulton Sylphon Co., Knoxville, Tenn. 101,991.00 
ee ae eeecececececeseses ee Federal Screw Works, Detroit, Mich 72,040.85 
BN iiicistarcrote Salen ecleecaiecd ..........Philadelphia Storage Battery Co., Philadelphia, Pa 133,485.64 
Range quadrant, light artillery............. Cummings Machine Works, Boston, Mass 51,587.50 
Pistol, automatic, cal. .45..................Harrington & Richardson Arms Co., Worcester, Mass 192,497.50 
| rere rere veeeeeeeeeess.. Singer Manufacturing Co., Elizabeth, N. J 278.875.6 
Machining, 75-mm. shell...................Armstrong Cork Co., Lancaster, Pa 85,165.11 
Se eee wsesccecececeeeeesesJe B. Beaird Corporation, Shreveport, La 108,770.35 
Bocas hii aeig- astrviniee Sacer n'a wakes kao aet ate Continental Gin Co., Birmingham, Ala 72,521.40 
BK oisiais ree ee ere Chrysler Corporation, Detroit, Mich 110,616.50 
Do. Sore Lee eeeeeeeeeeeess+-Darling Valve & Manufacturing Co., Williamsport, Pa 58,°02.603 
ee Leeeeeeeeeeeesee- General Railway Signal Co., Rochester, N. \ 102,5€0.28 
er be eeeeeeeeeeeeesesss+Kingston Products Corporation, Kokomo, Ind $4,372.70 
ene TTT CTE! | a eR ee eee 91,206.35 
Do.. , Lieeretansecarasdeesce ett De Se eee Co.. New York, N. ¥ 79,552.31 
BN ce. dvavece ee ee eT er Robbins & Myers, Inc., Springfield, Ohio 85,170.00 
DO. .<. shoe See ee .. Stockham Pipe Fittings Co., Birmingham, Ala 69,957.62 
DIO. .eccrdvivavdesusav aces caveennne salle ie Se Cr OeweIOn, Lepenon, ind 38,055.83 
RGN Sioreng inh aaging. seeeeeeeeseeess Wheland Co., Chattanooga, Tenn... 66,758.63 
ere ee ee ......Chevrolet Motor Division, G. M. C., Detroit, Mich 100,850.00 
Forging, 75-mm. shell Lees eeeeeses.+..+Chrysler Corporation, Detroit, Mich 67,732.00 
Tee ae , ....Pressed Steel Car Co., Pittsburgh, Pa 119,832.00 
BN ions acs Lae eeueeeeeeeees. Tennessee Coal, Iron & Railroad Co., Birmingham, Ala 130,350.50 
Se , Sie ceeeeeeeeeeesss+...Pittsburgh Forgings Co., Coraopolis, Pa é 36,364.88 
oe Lee eeeeeesess.+-Chevrolet Motor Division, G. M. C., Detroit, Mich 36,127.20 
Forging, 155-mm. shell weeeeeeeesss+.«-Colorado Fuel & Iron Co., Denver, Colo : 251,674.25 
_ reer ear cceeeeeeeeeeeeeseeses Laylor-Wharton Iron & Steel Co., Easton, Pa 209,217.25 
Machining, 155-mm. shell (howitzer and gun).. The Key Co., East St. Louis, III... ; 164,205.30 
EERE oe 4 cies RR TS: Minneapolis-Moline Power Implement Co., Minneapolis, Minn. 139,628.60 
Ba asc erwarannts ; ve eeeeeeesess.+-Omaha Steel Works, Omaha, Nebr 161,658.00 
Centrifugal castings.......................1he Duraloy Co., Scottdale, Pa 148,920.00 
Telescope, antitank gun ee ee ....Eastman Kodak Co., Rochester, N. Y 34,566.01 
Cartridge case, 75-mm. gun................Chrysler Corporation, Detroit, Mich 154,082.40 
Machining, 81-mm. shell...................W. C. Norris Manufacturer, Inc., Tulsa, Okla 76,689.59 
Telescope, mount (two types ...+.+.+..+-Precision Manufacturing Co., Philadelphia, Pa 71,220.00 
_ nes Reser ...eeee.....+-Builders Iron Foundry, Providence, R. 1... 105,509.94 
Pune, Cie ONG SUDETONICK. ..... ...0c sce a0 Scovill Manufacturing Co., Waterbury, Conn. 153,152.00 
Telescope, panoramic......................Mergenthaler Linotype Co., Brooklyn, N. Y 99,245.03 
Chemical Warfare Service 
Gas masks.................0++20++-+.++..Firestone Tire & Rubber Co., Fall River, Mass : . $328,329.00 
ree sictivthense cuanein el Raw iain ....Johnson & Johnson, Chicago, III Pi. 347,714.00 
> s.r Fidigta Nats tovace .. Goodyear Tire & Rubber Co., Akron, Ohio... 88,167.00 
PIOROGCOREE CHOICORl . .....5.. 0000cneceeaac ..Carlisle Lumber Co., Onalaska, Wash 283,990.00 
Whetlerite........................+....... Carlisle Lumber Co., Onalaska, Wash 61,627.50 
Signal Corps 
Telephone, field See e ee ceeececeeesees «Kellogg Switchboard & Supply Co., Chicago, III Serer, 36,938.27 
MN yg alos ' raped tee ....e.e....+-Holtzer-Cabot Electric Co., Boston, Mass..... ee at 43,482.63 
| xi See ceueeeeeeesese...Stromberg-Carlson Telephone Manufacturing Co., Rochester, N. Y.. 48,984.88 
*Compiled as of March 15, 1940. 
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Industry’s Manual of Arms 


A Progress Report on the Educational Orders Program 
By Col. H. K. Rutherford* 


ATISFACTORY progress is being made in the admin 
istration of the educational-orders program. At this 
writing, the basic statistics regarding the authorized program 
for the fiscal year 1940 are: 1. Awards for 60 per cent of the 
items on the educational-orders list have been made. 2. These 
orders involve 50 per cent of the money ($14,250,000) appro 
priated. 3. They relate to 70 per cent of the plants in which 
this program of educational orders will be executed. In a 
word, American industry again is displaying that genius for 
cooperative and convincing results—a reputation long known 
to the Army and Navy of the United States and propor 
tionately appreciated by those agencies of our national de 
fense. 

It is at the solicitation of the editor of Army Orpnanct 
that the author presents this article as a progress report on 
educational orders. By way of background, it will be re 
membered that there was published in the pages of this 
journal (November-December 1939, Vol. XX, No. 117) a 
comprehensive discussion, both historical and current, of the 
educational-orders philosophy, its development through the 
years, its authorization of law, and the plans and policies 
approved by War Department and civilian boards for a satis 
factory method of operation. The Army Ordnance Associa 
tion, especially through this journal, has been a prime mover 
in the educational-orders philosophy. Naturally enough, with 
the acceptance of the doctrine, its authorization of law, and 
the appropriations by Congress making possible a long-time 
educational-orders program, it is appropriate that readers of 
Army Orpnance be kept currently informed of the worka 
day progress which is being made. 

As already indicated, that progress is most satisfactory. It 
is my purpose to elaborate on what has been accomplished 
thus far and to announce the names of the companies now 
engaged in educational orders and the items on which they 
are working. Later on, it is to be hoped that the full pro 
gram, together with the lessons learned both by industry 
and Government, will be the subject of many fruittul analy 
ses in these pages. 

First let me describe the time cycle of the current program. 
For the fiscal year 1940 (1.¢., the year ending June 30, 1940) 
the Congress made available $14,250,000 for educational 
orders. In the preceding year (fiscal, 1939) it had made 
available $2,000,000 by transfer from other appropriations. 
The 1939 program resulted in six educational orders placed 
for the following items and with the companies named: gas 
masks, Goodyear Tire & Rubber Company, Akron, Ohio; 
the new semiautomatic shoulder rifle, known as U. S. rifle 
caliber .30 M1, Winchester Repeating Arms Company, New 
Haven, Conn.; antiaircraft searchlights, the General Electric 
Company, Schenectady, N. Y.; the recoil mechanism of the 
antiaircraft gun mount, R. Hoe & Company, New York, 
N. Y.; machining 75-mm. shell, the S. A. Woods Machine 


Company, Boston, Mass.; forging 75-mm. shell, the Ameri 


inch, Office of the Ass War 
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can Forge Company, Chicago, Ill. At this writing, the orders 
placed under the 1939 program are not yet completed. Thos« 
for gas masks, shell forgings, and recoil mechanisms are near 
ing completion. The remainder are expected to be completed 
late in 1940, with the exception of the semiautomatic rifle 


contract which will be completed in 1941. 


BUT to return to the program for the current year. The 
same procedure for administering the earlier program was 
followed for the present larger one. Lists of bidders were 
prepared from the companies holding war-time allocations 
for the items of equipment concerned. Specifications, con 
tracts, necessary advertising, inspection, acceptance, and pay 
ment were handled by the supply arm or service responsible 
for the equipment concerned. The provisions of law, of 
course, were the same, as follows: 

In accordance with the act of Congress approved June 16, 
the act 


13 ol 


1938 (52 Stat. 707) as amended by section 
approved April 3, 1939 (Public No. 18, 76th Congress, 1st 
session) bids were received only from the firms selected by 
the Secretary of War and which had been specifically invited 
to bid. Any other manufacturer who wished to bid on educa 
tional orders was required to qualify under the basic require 
ment as to competence and financial stability, having the 
general type of equipment which might be adapted to the 
manufacture of the item concerned together with a willing 
ness to augment his existing facilities by the purchase and 
installation of such additional items as might be necessary 
to produce the article on a quantity basis. In addition, the 
plant must have been large enough to undertake the pro 
posed war order (not educational order) with a minimum of 
expansion. The concern had to be a manutacturing plant, 
not merely an assembly plant. A few additional firms were 
added to the initial list of bidders after its preparation. 

The 


a minimum ol three to a maximum of sixty-one. 


number of firms invited to bid on items varied from 
Actually, 
the number of bidders was relatively small, varying from 
Where no 


bids were received, it was necessary to solicit bids on a re 


none in a few instances to nineteen in one case. 
issue of the proposal. 

The act approved June 16, 1938 provided specifically that 
“in the determination of which of the solicited bidders is to 
be awarded any contract, the Secretary |of War] shall have 
regard solely to the selection of such classes of special muni 
tions and of such bidders as will, in his judgment, under all 
the circumstances, best serve the interest of the United States 
and best promote the interest of national defense.” Though 
not required by law, the policy was adopted of awarding 
orders to the lowest bidder submitting an acceptable bid. 
Awards to date have been made to the lowest eligible bidders, 
except in the very few cases where the circumstances were 
such that it was clearly to the best interests of the Govern 
ment to accept other than the low bid. In a number of cases 
the bids submitted were not responsive to the terms of the 


proposal and therefore were not acceptable. 
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The same act quoted above required “that no more than 
one such educational order for the manufacture of the same 
or substantially the same article of special munitions, shall be 
given to the same person, firm, or corporation within any 
period of three successive years.” A number of companies 
submitted bids on two similar items but were awarded an 
order on only one item. Those companies were not eligible 
for a second order. Upon investigation it was found that 
some bidders either had recently manufactured similar items 
for the Government or else were currently manufacturing 
items of a similar nature. They were, therefore, not con- 
sidered eligible for an educational order. 

It is particularly pertinent to the purpose of the educa- 
tional order that the equipment owned by the manufacturing 
plant plus the equipment to be purchased for the Govern- 
ment on the educational order must be adequate to produce 
the item. It must be appreciated that in preparing a bid for 
an educational order, it is necessary to break down the suc 
cessive steps required in the manufacture of the article in 
order to cover fully all the manufacturing equipment needed. 
That in itself constitutes a preliminary production study. 


A NUMBER of items on the educational-orders program, 
particularly ammunition and components of ammunition, 
are required in very considerable quantities in war. These 
requirements are such that many sources of supply are 
necessary. It will be noted from the accompanying table 
that fourteen orders were placed for machining 75-mm. 
shell, one of the most important components of ammunition 
for divisional artillery, of which war requirements are great. 
Six orders were placed for boosters (metal components ) 
which are required in the same quantities as the shell. As 
was to be expected, the amount of equipment on hand in 
plants submitting bids for the same item varied considerably. 
As a consequence, the amount of equipment necessary to be 
purchased was greater for some plants, and the cost of the 
educational order for the same item in different plants varied 
accordingly. 

While educational orders had long been sought as a most 
important factor in our program of national defense, actual 
experience in the policy of such orders had been limited to 
the six placed under the 1939 program. Because of the im- 
portance of the program, great care was taken in carrying 
out the various steps of the adopted administrative procedure. 
The preliminary work for the current schedule involved the 
careful preparation of the lists of bidders for the larger pro 
gram of some fifty-six items. It was necessary to review the 
form of proposals in the light of the brief experience of the 
previous year. However, mest of the preliminary work was 
completed and approved by early October, and all by Novem- 
ber, 1939. 

Because of their unique character, in that much more 
information is required than in bids on straight supply 
orders, sixty days was the usual period allowed between the 
issue of the proposal and the opening of bids. It was neces 
sary, in some cases of particularly complicated items of equip 
ment, to extend the time of opening as much as thirty days. 
Consequently, the majority of the bids for the 1940 program 
of educational orders were not opened until December 1939 
and January 1940. Some were opened as late as April 1940. 

On page 370 is published a tabulation showing the educa- 
tional orders which have been awarded under the program 
for the fiscal year 1940, as of March 15th. The data here 


shown present a fair picture of what has been done thus far 
in the actual award of orders. After the entire program for 
this year and the next has been placed with industry, it will 
be possible to evaluate many of the practices which are now 
only theories. For example, production analyses will depend 
upon actual completion of the work in hand. A majority of 
the orders under the present program will require as much 
as twelve months from the placing of the contract to com 
pletion. In general terms, the orders placed during the 
current fiscal year will not be completed until well into 1941 
and some at a later date. A preliminary study, based on the 
few orders which have been longest in process, indicates 
that in the event of a national emergency the experience 
gained often will permit a reduction of four or more months 
in reaching quantity production in the particular plants in 
volved. 

The contracts actually placed are the result of 705 invita 
tions issued covering 32 items of military equipment. At this 
writing, 67 educational orders have been awarded from funds 
But 


made available for the fiscal year 1940. this by no 


means represents a completion of the broader program which 
the Congress has authorized. The act approved April 3, 
1939 authorized a total of $34,500,000 to be available during 
the fiscal years 1939, 1940, and 1941, and a further authoriza 
tion in the sum of $2,000,000 during each of the four fiscal 
years succeeding the fiscal year 1941. Of this authorization, 
$16,250,000 was appropriated for the fiscal years 1939 and 
1940. It is proposed to use additional funds appropriated for 
the fiscal year 1941 in an extension of the educational-orders 
program for the same items to additional plants and to place 


orders for other critical items in other plants. 


PRESENT programs are concerned with 56 of the most 
critical items to be procured. But there are 1,200 items and 
processes of manufacture in the group which will present 
procurement problems in time of war. The importance cf 
some of these manufacturing processes varies in degree. 
Many are similar to those used in commercial manufacture. 
At least one-half, however, are of a distinctly noncommercial 
nature. They embrace items of equipment which are not 
procured in quantity in time of peace and yet are the ver) 
ones with which industry must be familiar if our require 
ments in war are to be met. Some 2,000 of the 10,000 plants 


which have been surveyed would be involved, as prime con 


tractors, in war production of these 600 items of a non 


commercial nature. 
Thus it will be seen that what has been done to date is ol 
vital importance. From the standpoint of the War Depart 
ment, the progress that has been made is indicative that the 
importance of educational orders is thoroughly realized by 
our military and civilian components and that the initial 
steps, while somewhat hesitant, have been taken with a firm 
purpose. It should not be necessary to elaborate here on the 
processes which have led up to educational orders in reality. 
Rather it is the hope of those who are administering the 
program in the War Department, both in the Office of the 
Assistant Secretary of War and in the several supply arms 


and services, that from this inadequate progress report two 





heartening conclusions will be drawn. The first of these 1s 


that educational orders are decidedly in actual operation. 


The second, and far more important conclusion, is that 


already they have provided a most valuable education both 


to teacher and to student. 

















Wings For The Army 

















DHE present and recent European conflicts have thrown 


into bold reliet the potentialities of the airplane as a major 


} 


weapon In modern Wartare and at the same time have 


1 , } 


brought home sharply to th peopie ol the United States the 


} j | 


inadequacies Ol their own air torce im number and types 


ol urplanes. It was to remedy these inadequar ies that the 


Air Expansion Program—a vital phase of our national re 


armament—was adopted a year ago when the United 


States Congress appropriated $300,000,000 for this purpos 





being enlarged and new aur bas ire being 
in New England, Florida, Puerto Rico, Panama, and 
: ‘} 
‘reat influx of new men has overtaxed the 
\r / i lis +} ] ‘ | 
rmy s tramingy taciiities se it civilian On SCNOOIS NAVE 
upon to train a thousand Army mechanics. By 
\ir Corps Technical Schools will have turned 
| | 
yearly ten thousand enlisted specialists 
, , : , 
janes which are beginning to come trom. th 
] | 
In an ever-increasing stream wi mw th DCs 





Chis program alms to mecrease the air torce of the United 


States \rmy 2 times 1n 2 years. Within this period 2,300 


to be produced, bringing the Army's total air 


airplanes ar 


strength to 5,500 by June 30, 1941. This is a gigantic task 


tor the aircraft industry ot the United States, but so suc 


cesstully is it be nye met that production schedules have been 


maintained during the first twelve months of the program 


And this des; 


pite the fact that the best in performance anc 


] 
quality has been demanded as well as a maximum service 


life for the airplanes—which means anticipating, as far as 
\4 1,] } == . { | | 
PoOssibDic, ear characteristics OF the airplane Ol tomorrow. 
Phe Air Expansion Program likewise requires that the 
number of ofhcers on duty with the Air Corps be increased 
irom 1,600 to 4,¢ an increase of nearly 300 per cent. Phe 
enlisted personne! ol the An Corps will be increased from 
15,000 to 45,000. This enormous expansion necessitates the 


construction ol quarters, barracks, hangars, machine shops, 


and other facilities at a cost ol $ 150,000,000 Many of the 





produce and w 


with rapid take 


and greater tire 


States military engineers and the industry can 
| embody many of the new teatures shown 
by military operations abroad. Most of the 
| Types OL alrcratt emploved »\ the { >. 

\rmy Air Corps are illustrated on the following pages. Se’ 
will be noted: The inter hip 
off and very ist climb, has | ( cloped 

to the high speed bomber ts purpose s,s to 


ng hostile aircraft betore they reach thei 


, , , , , 
attack Airplane has Veen replace V the more 
more ehecuve ittlacKkK DOMbe! vnhicl CATTICsS 
addition to machine wun q d-cooled 
‘ ! 
engines, which permit greater streamlining, are again com 
i ? , ] 
tore, and the automatic cannon ts re placing the 
as the principal aircraft weapon. More speed 
vwer are the watchwords \| lustrations 
and the tollowing S m paves ar rom 


photographs ol the [ nited States \r \ \ r 4 rl } 
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Great Speed and Maneuverability Mark the New Pursuits 








The Curtiss P-36A pursuit arplane, above, is an all-metal ship powered with a Pratt Whitney 14-cylinder, 2-rou 


/ / f j, 7 ; ha hye , ; 
radial air-cooled engine developing 1,100 h.p., “Mtn a speed Of over 300 Mm.Pp.Nn. The Lockheed XP 2 inte ceptor pursuit 


. ) j , j /, J j eye ' 
below’, powered by two Allison | 12, liquid-cooled engines Of 1,000 fA.p. cach, has a speed of about foo 


t 
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Liquid-cooled Engines Permit Smoother Streamlining 


~ 





*h 7 , ‘ - , I on) , ; ; , j f j ; 
The Curtiss P-go, above, the Irmy s latest standard pursuit ship, is an internally braced monoplane o 
a ef, , f , y ) /, , t] F j / ; ; ; 
tion, except the control surjaces. Powered uith an Allison V-12 liquid coodicd 1,000 fA.p. engine, it Nas « cd of ove 


* a , A > } ) . 2 y J ; ; . . , 
200 M.P.N. The Bell XI 23g interceptor-pursuit, below’, ts powered tu ith the same fvpe engine Vote tricycle landin ( 
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The Modern Bomber Has Increased Range and Ceiling 





” be ) } / j 
The Martin B-12 bombardment airplane, above, has been a standard-type Army bomber for some years. The Douglas 
} i , , ; , 
B-18SA medium bomber, below, 1s one of the latest bombardment ships of its class. Note the glass-sheathed nose housing 
} J } / / / / tu ble ¢ ) , ly undern /, ; »/ ; t hoz TED 
the bombardicr and the glass-inclosed rotatable gun mount directly underneath. A retractabli Glass 1u7ret AOUSCS a roar GUN 


* 
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Greater Power Means More Bombs and Heavier Armament 


ea ae 








The Boeing B-17 “Flying Fortress” heavy bomber is shown above. Characteristics: 22-ton, all-metal, low-wine mono 
S s & 


plane; 4 Wright Cyclone engines; speed, over 250 m.pA.; 5 machine guns; 10,080 pounds of bombs and ammunition; 


~ . > ane 7s ’ » > . j . i, j j Ta , P J - 
crew, 7-Q men rUNnee, 2,000 M1CS, The Douglas B 22 medium bomover, recenti\ developed, is illustrated Ociow’. 
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Automatic Cannon Are Replacing Machine Guns in Aircraft 





The Bell YFM-1 fighter, above, is designed to conquer the modern heavily armed bomb It is powered by tu 
Illison 12-cylinder glycol-cooled engines mounting pusher propellers. It carries 2 automati nnon, 4 machine guns 


md a crew of §. The Vultee 7 | 19 atta k bom be ea belou , Carries 000 pounds of} bombs Nad O GUNS tf ove ee 
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The Attack Bomber Is a New and Effective Combat Type 





” ier a — A mee = Stee the Retior ests as a Set ocd eins 
al ee wor? 2 , ope > +e . a nom pe . ’ : ~ Pie ~ 
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Douglas X.1-2 ttuck bombe bove, is powered with two Pratt Whitney goo-h.p 
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Observation Airplanes—the Eyes of the Army 


The North American O-47A, above, 
liaison between headquarters and the front. Powered with an 850 h.p. Wright Cyclone engine, it has a speed of 236m p.h., 


a ceiling of 28,000 feet, a range of 





is 


SSO 


107 


miles 


detailed 


und 





} j ’ j 
observation work immediately back of the enemy's lines and foi 


Ri , 


carries 2 men. Below ts the Grumann O.1-9 observation amphibian, 
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The Ideal Combat Unit 


The *‘Triangular”’ versus the ‘‘Square’’ System of Organization 
By Brig. Gen. Henry J. Reilly* 


HE Industrial Revolution of the early nineteenth century 
ta first caused but little change in the weapons employed 
in land warfare, but this slow start has been more than com- 
pensated for by the speed with which changes have taken 
place since the World War. The introduction of hand fire- 
arms and mobile cannon gradually effected a complete 
change not only in the armament but in the organization 
of the armies in Europe which, at the close of the eighteenth 
century, were very different from those at the beginning of 
the sixteenth. 

This change gave birth to the infantry division because of 
the need for a combat unit capable of being handled by one 
man and, under ordinary circumstances, capable of holding 
its own alone. It consisted of foot soldiers, the backbone of 
the division, supported by the other arms which it habitually 
needed. 

The new diversified armament, including the airplane, has 
greatly changed the condition of combat from what it was 
at the time the infantry division was born. The question, 
then, is not what changes are necessary in the World War 
infantry division to meet these new conditions, but what is 
the best unit organization for combat purposes, regardless 
of what the division was or can be made. There is no more 
need to be hypnotized by the word “division” and the mental 
picture it brings to mind than it was for the original organ 
izers of the division to have been limited by the organization 
of a “battle.” The only safe starting point is to take modern 
battle conditions and deduce from them a unit of combat 
which one man can command, which is flexible enough to 
meet readily the changing conditions of a battlefield, which 
can be supplied with ammunition and tood at the time 
needed, and which, when on the road, does not get out of 
control because of undue length. 

If such a deduction results in a combat unit practically 
the same as that of our new infantry division, then it is safe 
to accept that division as meeting the needs of combat as it 
is today and will be in the near future. If it does not, then 
it is safe to claim that successive amputations of units from 
our 1917-1919 infantry division, while facilitating command, 
supply, and transport problems, will not meet the conditions 
of modern combat. 

In this case, why not free ourselves from the limitations 
the word “division” imposes on our minds and find a new 
name for the infantry-artillery team which meets effectively 
the conditions of modern combat? Some may say, “Why 
choose the infantry-artillery team as basic? Why not some 
fraction of the mechanized troops teamed with aviation—the 
two latest instruments of land warfare resulting from the 
Industrial Revolution?” The answer is that the last year of 
the Spanish Civil War furnished sufficient evidence to con 
vince the Germans and Italians, as well as the Spaniards, 


“Author: “Why Preparedness?” (1916); “America’s Part’’ (1928) 
ir correspondent in Mexico, 1913; in Europe, 1915-1917 Editorial 
‘ommentator and mtributor to popular and professional publications 
Commanded S83rd Infantry Brigade, 42nd (Rainbow) Division, A.E.F 


Brizadier General, Officers’ Reserve Corps, U. S. Army 


that important as are these new instruments, the infantry 
artillery team is the basic unit of hard combat. (The author 
spent 44% months in Spain, visiting the front 20 times and 
witnessing g assaults, the smallest of 1 division, the largest 
of 2 army corps—8 divisions. ) 

Tanks and aviation play an important part in such com 
bat, but as auxiliaries. More than that, to play this part they 
must have the support of the infantry-artillery team. In 
advance and rear-guard actions and in pursuit there is great 
need for mechanized troops and aviation, but the mechan 
ized troops must include infantry and artillery. Even greater 
results are obtained when a considerable force of hors« 
cavalry is available to cover the considerable amount of coun 
try in which mechanized troops cannot operate. In fact, if 
the maximum results are to be obtained from the powers of 


aviation in pursuit, horse cavalry is essential. 


7 me , 
WHAT are the conditions the infantry-artillery team has 


to face on the modern battlefield? First, in defense, they 
must successfully resist, not only the artillery and infantry 
of the enemy, but armored tanks armed with cannon, avia 
tion’s heavy bombers, and attack airplanes diving with small 
bombs and machine guns. In offense, they must overcome 
the enemy's artillery, including antiaircraft and antitank 
guns; his mortars of various calibers; his machine guns, 
automatics, semiautomatics, and rifles. 

The World War divided the battlefield into two zones with 
a gap between: the foremost zone, that of the assaulting in 
fantry in which only small targets can continue to exist, the 
rearmost zone, the one in which large targets, such as the 
greater part of the artillery, have a chance to fire on the 
enemy without being exterminated almost immediately. The 
infantry’s demand for 


existence of these zones led to the 


—and receipt of—such close-support artillery as mortars, 
minenwerfers, and one-pounders. 

The Germans foresaw the trend of modern warfare by 
105-mm. 
The 


greater bursting charge in the 105-mm. shell and the high 


abandoning the 77-mm. gun and adopting the 
howitzer for the ordinary support of the infantry. 
angle fire which could reach targets the flat-trajectory 77 
could not were both reasons for the change. An equally if 
not more important reason was that the 105-mm., being a 
howitzer, could find positions closer to the infantry than 
was possible with a flat-trajectory gun. 

The Spanish Civil War accentuated the division of the 
battleheld. One of the signs of this was the possession by 
each regiment of Italian infantry of a battery of nine 65-mm. 
guns. It is this division which must govern a correct organ 


\s the 


task of the artillery is to support the infantry, the first ques 


ization of the basic infantry-artillery combat team. 


tion to be solved in determining the correct structure of 


the combat team is what should constitute the infantry o1 


ganization. 


There is no evidence that the battalion is not still the 


basic tactical organization. There is considerable evidenc« 
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that it is. Its limits are fixed by the number of men one 


man—its commanding officer—can handle. It should not be 


overloaded with weapons which belong in the next higher 
echelon. It should have sufficient combat power in contra- 
distinction to high fire power due solely to the rapid rate 
of fire of its weapons. In this regard, Maj. Gen. George A. 
Lynch, Chief of Infantry of the U. S. Army, has shown 
clearly that the offensive power of the soldier is not measured 
by the rate of fire of his weapon, and that therefore the 
offensive power of an attacking echelon is reduced if the 
number of men in it is reduced solely because the weapon 


of each has a greatly increased rate of fire. (See “Fire Power, 


Man Power, Maneuver,” by General Lynch in the November- 
December 1939 issue of the Infantry Journal.) 


IT IS in the battalion that the question of the “triangular” 
versus the “square” organization first seriously arises. Even 
the most vigorous supporter of the triangular system of three 
subdivisions to a unit instead of four cannot deny that 
flexibility is a highly desirable quality for any military body 
to possess. Any one who cares to experiment to determine 
the combinations possible with four safety matches, as com- 
pared with those possible with three, will soon be convinced 
that four subdivisions make the more flexible unit. 

Therefore, a 4-company battalion is a more flexible unit 
than one of three companies. The increased difficulty of 
command in having four company commanders to deal with 
instead of three is more than offset by the increased flexibility. 
Since a 2-battalion regiment would lack both combat power 
and flexibility, the number of battalions that should con 
stitute an infantry regiment lies between three and four. 

Any one who will study the battles of the World War will 
find that again and again successful assaults failed to become 
decisive break-throughs. The reason nearly always was that 
the units making the assault had reached the limit of their 
power, and the time required to relieve them with new units 
gave the enemy the opportunity to recover himself. With 
modern weapons, modern battle more and more demands 
that the victor shall have the last reserve. This, admittedly 
true of the higher units, is also true of the smaller ones. The 
commander of each echelon in the attack must have under 
his hand for immediate use a reserve to give one more push 
without loss of time. 

The year 1918 definitely put an end to the rigid time 
table attack. The fighting of that year established beyond 
any doubt that the commander of each echelon must push 
just as far forward as he possibly can regardless of the 
echelons to his right and left. This means that each com- 
mander must be prepared to hold the salients in which he 


finds himself against counterattacks and to enlarge those 


salients with his own means. If he does not possess those 
means, fear of being cut off, surrounded, and probably 
forced to surrender, inevitably will cause him to halt, even 
though there is no resistance to his front. Frequently he 
will be justified in so halting until he can get additional 
support. But getting such support under the very best con 


ditions means loss of valuable time. The probabilities are 


that his mechanical means of communication with the com 
mander of the next higher echelon will have been cut and 
that any liaison agents he sends will be killed or wounded. 

No such conditions existed in our Civil War—the war in 
which triangular organization was generally dominant. I say 
“generally” because, even though the specified organization 


was three regiments to a brigade, very often, as the war 
progressed, there would be four regiments and sometimes 
five. In that war, entire divisions and often army corps 
were visible to the eyes of their commanders. Therefore, 
they could see the need for reénforcements and dispatch 
them without delay. They did not have to wait until a 
messenger arrived from their subordinates telling of the need 
for support. 

In the Battle of the Ourcq, the German position was on 
the hills on the far side of the Ourcq River where it made 
a long reéntrant curve. As a result, the four infantry regi 
ments of the 42nd (Rainbow) Division (in which the author 
served) found it impossible to keep their direction of ad 
vance parallel as they attacked. The consequence was that 
their advance became more and more similar to four diver 
gent spokes of a wheel. The inevitable result was that gaps 
opened out between the assault battalions of the different 
regiments, and the Germans naturally took advantage of 
these. By the second day of the assault, three of the regi 
ments had two battalions each in the front line. Even this 
was not sufficient; two battalions had to be borrowed from 
the 4th Division, then in reserve. 

While the 42nd Division carried the position, it took 
more time to do so and suflered far heavier losses than would 
case had each regimental commander had 


have been the 


four battalions instead of three. Also, the pursuit of the 
enemy from the Ourcgq to the Vesle River could have been 
pushed harder and perhaps would have prevented the Get 
mans from settling down in that new position had they 
not been given the time needed for the 4th Division to over 
take and relieve the 42nd Division. 

When the 42nd Division relieved the 1st Division in the 
Argonne, that division was occupying a salient which it had 
gallantly conquered at great loss. The result was that the 
42nd Division went in with its four regiments echeloned 
from left to right, like four steps in a stairway. The Cote 
Dame Marie was in front of the 32nd Division to the right 
and the 168th Iowa, the right regiment of the 42nd. The Cote 
de Chatillon, at right angles to the Cote Dame Marie, blocked 
the advance of the 167th Alabama and looked down on 
the right flank of the 165th New York. From the north end 
of the Cote de Chatillon, the German position continued west 
in such a way that the 166th Ohio was echeloned to the left 
front of the 165th New York. 

Without going into detail, it is quite evident that, as in 
the Battle of the Ourcq, this situation demanded additional 
battalions, not only to take care of the gaps between reg 
ments, but also to furnish one more impulse after the right 
brigade (MacArthur) had captured the Céte de Chatillon. 
In the final attack, which carried the 42nd Division to the 
hills above Sedan on its left and the Meuse River on its 
right, due to the topography and the conflicting orders which 
caused a dislocation of the Franco-American advance, the 


left brigade could have used two more battalions. 


IN all attacks made by the 42nd Division, except that at 
Saint-Mihiel, it was quite evident that a much greater result 
could have been produced had each infantry regiment had a 
fourth battalion immediately available. The 42nd Division 
habitually attacked with its four infantry regiments abreast, 
one battalion of each leading, one in support, and one in 
reserve. 

This enabled the division to strike three hard blows by 
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passing each battalion into the assault position as the assault 
made by the preceding battalion was halted either by the 
enemy's resistance or by its own exhaustion. Both in the 
Battle of the Oureg and in the Argonne, while the division 
advanced, it could have gone even farther had a fourth 
battalion been ready to immediately strike another blow 
instead of waiting until a new division could effect the relief 
of the 42nd and strike its first blow. The time between the 
third blow of the 42nd Division and the first blow of its 
relief inevitably was so great that the enemy was given a 
chance to recover and prepare himself. 

The same was true in the one great defensive battle in 
which the 42nd Division participated—that of July 15, 1918. 
The Germans reached the main defensive position and broke 
into it in a number of places after a gallant advance over 
the forward zone of trenches—which contained enough de 
fenders to give the impression that it was really the main 
position. Had the Germans possessed a few more fresh 
divisions to keep the attack going, only more reserves than 
the 42nd and the French divisions possessed could have pre 
vented a break-through. A fourth battalion to each infantry 
regiment would have been a great comfort during the most 
critical hours of that last great German assault of the war. 

One of the few criticisms which can be made of Gen. U. S. 
Grant was when he sent some of his artillery to the rear after 
the Battle of the Wilderness. Perhaps he was justified, for 
the field artillery had not yet benefited by the Industrial 
Revolution and was but litthe mere powerful than in the 
days of Napoleon who, incidentally, owed much of his success 
to the fact that he was an artilleryman. However, there can 
be no doubt in any one’s mind today that it is absolutely 
essential to have enough artillery to prepare the way and 
support the infantry attack, so that the infantry may drive 
the enemy from his position without undue losses to them 
selves. 

That the artillery assigned to a division during the World 
War was insufficient is proved by the fact that for each 
assault it had to be at least doubled by adding to it the 
artillery of a reserve division. Even then, assault was not 
always successful. When it was, the price paid by the infan 
try frequently was high. Summerall’s attack, in which the 
artillery of three divisions was used to support the advance 
of the infantry of one, by its rapid success and the small loss 
of the assaulting troops is the best possible demonstration of 
what sufficient artillery can accomplish. The author, who was 
in command of the infantry brigade through which the at 
tack of the 2nd Division passed and who had had a part in 
the preparation of the artillery plan and the heavy-machin« 
gun plan, went over the ground shortly after the attack. The 
evidence was there of what little chance the German infantry 
had to resist as the result of the heavy artillery pounding 
they received. 

Franco’s success in the Spanish Civil War was due largely 
to his insistence that no attacks be made without the support 
of both heavy artillery and air bombardment. 

As a result of the experience of 1917-1918, it can safely be 
said that each regiment of infantry usually needs a minimum 
of twenty-four light field weapons for its support—cither 
75-mm. guns or 105-mm. howitzers, or both. The two bat 


talions of assigned to each 


155-mm. howitzers generally 
brigade of infantry in the World War are not habitually 
necessary and, therefore, are more properly assigned to the 


next higher unit than to the fundamental combat unit. 


This means forty-eight light field guns or howitzers to an 
infantry brigade of two regiments, or four battalions, follow 
ing the present American organization of twelve guns to 
a battalion. The author, as is true of most field-artillery 
colonels of 1917-1918, knows from personal experience in 
a colonel can handle four battalions. Recent ex 


battle that 


periments with the new division support this statement. 

EIGHT battalions of infantry and four of artillery composé 

an infantry-artillery team of considerable combat power. 

This is about the largest combat unit that can be handled 
> 


When the 


antiaircraft and antitank 
g le led | | Ided, the is littl 
guns demanded by modern wartare are added, there is litth 


by one commander. 
doubt but that anything larger goes beyond a basic unit of 
the infantry-artillery team. 

During the World War, the author, first as an artillery 
regimental and then as an infantry brigade commander, was 
impressed, again and again, with the fact that the infantry 
brigade of two regiments supported by adequate artillery 
was really the combat unit and not the division composed 


} 


ot one artillery and two infantry brigades. He knows of no 
case in which, if each infantry regiment had four battalions, 
the question of command would have been more difficult. 
In fact, the greater flexibility resulting from the possession 
of eight rather than six infantry battalions, would have 
simplified command problems. 

For a colonel of infantry to command four battalions is 
T zarist Russia it was a 


no new problem. In the days of 


commonplace. The British brigadier (who is a colonel with 
the temporary rank of brigadier) commanded four battalions 
until lack of replacements robbed him of one of them. As 
a result of their experience in Spain, the Italians have 
adopted a basic infantry-artillery team of two regiments of 
infantry with accompanying artillery. 

During the Spanish Civil War the author watched the 
evolution of the Italian 3-regiment infantry unit into a 
2-regiment one. The Italian expeditionary force originally 


| 
including 


landed in Spain consisted at its maximum, not 
aviation, of an army corps of three infantry divisions and the 
cadre of officers and twenty-five per cent of the enlisted men 
for two infantry brigades of two regiments each. These 
brigades were filled up with Spaniards. The three infantry 
divisions were each of three regiments numbered from one 


to nine inclusive, all newly organized from volunteers, many 


of whom had seen service in Abyssinia. The cadres of the 
two infantry brigades were also volunteers. The higher rank 
ing officers all had served in the World War. Quite a num 
ber of officers had ribbons from the Turkish campaign, the 
World War, and the Abyssinian campaign. Therefore, b« 
sides their military education as professional officers, they 
had had considerable and varied war experience. Some wer 
reserve officers who volunteered because of the spirit of 
adventure. Many of the regulars were ambitious officers who 
chose this route to increase their knowledge of war and 


chance of advancement. 


There is no doubt that under Mussolini the adventurous 
and ambitious officers and enlisted men have opportunities 
for advancement previously denied them. The more the 
author talked to them and saw them on and off the battle 


field, the more he was impressed with their open minds on 
military subjects and their desire to use their war experience 


to better the organization, armament, and tactics of the 


Italian Army. 
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The two brigades were from the first used as independent 
reénforced brigades or small divisions. They usually served 
with Spanish infantry divisions in some Spanish army corps. 
As practically no replacements were sent from Italy, one of 
the three infantry divisions of the Italian army corps was 
disbanded and used to make good the losses of the two 
others. Finally for the last campaign—the Catalonian—the 
two remaining divisions were reduced to two regiments each, 
thus giving the Italians four reénforced brigades, each of 
two regiments of infantry with attached artillery. The corps 
had mechanized weapons of all types. 


THE performance of these reénforced brigades during the 
Catalonian campaign convinced the Italians that from the 
point of view of combat, command, transportation, and sup- 
ply, these units constituted the best “divisions” for modern 
war. 

General Batisti, who commanded one of them, was chief 
of infantry of the Twenty-third of March Division when 
the author, shortly after his arrival in Spain, first met him. 
We had many long discussions on organization, arma- 
ment, and tactics. He took me over the ground of the advance 
of the Italian army corps in the early spring of 1938. I had 
arrived just as this advance terminated on the Ebro River 
at the same time that the Spaniards, on the right of the 
Italians, reached the Mediterranean at Vinaroz. He, in more 
detail than others, gave the reason why the Italians, although 
they had found from their own war experience that the 
4-regiment division was too large, also found that amputation 
to three regiments was not the answer. The reason was that 
for combat, command, and movement in the face of the 
enemy, the 3-regiment division also was awkward. In other 
words, if four regiments had become too large because of 
the increased artillery necessary, then a 2-regiment division 
was the answer. Later, in Rome, General Pariani, then As- 
sistant Secretary of War and Chief of Staff, whom I had 
met on a previous visit, took the trouble to discuss the 
subject thoroughly and also show me why the Italian Army 
was being reorganized into 2-regiment divisions. 

The Italian experiments have been conducted to obtain 
an organization which will possess offensive power, mobility, 
and flexibility of command. Combat experience in Spain 
emphasized the fact that improvements in weapons and in 
means of transportation are not alone sufficient bases of 
changes in organization. 

The Spanish campaign once more proved that the new 
weapons and means of transportation must be fitted into the 
strategic and tactical situations of war as they actually exist. 
War cannot be wrenched away from such fundamentals as 
terrain, human nature, and man’s physical vulnerability. 

The Spanish War emphasized the following points: 1. An 
increase in the rate of fire and the range of individual 
weapons does not, per se, increase offensive power. 2. Speed 
and mobility are not synonomous. 3. Increased speed to 
obtain protection from enemy fire frequently results in loss 
of offensive power. 

In other words, the fact that the rate of fire of the new 
semiautomatic rifle is 2 times as great as that of the Spring- 
field does not mean that the offensive power of 100 infantry 
soldiers armed with them is equal to a company of 250 
armed with the Springfield. 

The fact that the improved 75-mm. gun will fire up to 
13,500 yards, where formerly it could only reach 9,700 yards, 





does not make it any more effective to blast out enemy in- 
fantry from positions 3,000 yards distant. 


‘THE new American division lacks combat power. It has 
only 27 companies of infantry and but 36 light field guns 
and 18 antitank cannon. 

The infantry-artillery combat unit proposed in this article 
would have 32 companies of infantry, 48 light field guns 
or howitzers and, if the German proportion of antitank can- 
non (the maximum) is used, it would have 3 per battalion 
or 24 in the hands of the infantry and the same number in 
the hands of the commanding general—a total of 48. 

The new division is overloaded with sixteen 155-mm. 
howitzers and the proportion of services which can be dis- 
pensed with by eliminating the following: the howitzer regi- 
ment, one infantry regimental overhead, one battalion of 
infantry overhead (eight battalions instead of nine), an in 
fantry section, and an artillery section in division head 
quarters. 

Command in the proposed combat unit would be facili 
tated by having only three colonels—two infantry and one 
artillery—under the commanding general. The Signal Corps 
would have only four headquarters with which to deal 
instead of the six and possibly eight when both the infantry 
brigadier and the artillery brigadier are given commands. 

In any assault except on a weak enemy the new division 
must ask for and await the arrival of artillery from the next 
higher echelon. The infantry-artillery combat unit proposed 
above would have all the artillery needed, except for assaults 
on a carefully prepared, well-defended position. 

The new division does not readily lend itself to being 
divided into two parts, each to advance on one of two 
parallel roads. This is a problem frequently met with in war. 
The proposed infantry-artillery team readily could be divided 
into two columns. 

The new division, having five regiments to three of the 
proposed intantry-artillery team, cannot be as easily supplied. 

Incidentally, in an army such as ours, which has to con- 
form to laws passed to satisfy Congressional ideas and to 
facilitate the work of governmental auditors and clerks in- 
stead of to meet military requirements in time of war, the 
paper work would be much less with the proposed infantry 
artillery team. 

Just what we call the infantry-artillery team makes little 
difference. After all, in our Civil War, where the worship 
of the triangle system originated, the 3-regiment infantry 
“brigade” was merely a regiment of 3 battalions, each of 
10 companies of 1,000 men. As a matter of fact, the Regular 
infantry regiments were originally ordered to comprise 3 
battalions of 10 companies each. This meant regiments of 
3,000 rifles, the usual European practice. Thus, the Civil War 
division was in reality one of 3 regiments of 3 battalions of 
1,000 rifles each, or a total of 9,000 rifles. Therefore, it was 
3,000 rifles weaker than the standard Western European 
division of 12,000 rifles, and 7,000 rifles weaker than the 
16,000-rifle Russian divisions. 

Consequently, our Civil War nomenclature of “regiment,” 
“brigade,” and “division” brought to the European mind a 
very different picture from that brought to the American 
mind. Why not disregard nomenclature in reorganizing our 
Army to meet the new conditions brought about by the 
new war instruments? Instead, why not organize on the 
basis of combat power and its efficient handling in battle? 
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Optics and Defense 


A Study of Emergency Production of Glass and Instruments 
By Carl L. Bausch* 


PTICAL instruments constitute a very essential part of 


the equipment needed by modern armed forces in the 


conduct of a major war. Binoculars, telescopes, periscopes, 


range finders, aiming devices, and other necessary items using 
optical glass all will be required in large quantities, At the 
same time, quality must be maintained at a standard that will 
not lessen the efficiency of the instruments. 

Thus, adequacy of quantity and quality is the problem 
that will confront the United States optical industry in an 
emergency. It is a problem that is now well on its way toward 
solution due to the improving conditions in the industry itself 
and to the close codperation of the Army and the Navy in 
giving a clearer picture of the demands that will be placed 
upon the industry in war time. 

No manufacturer can get much satisfaction in aiding war 
planning unless he knows the full story of what is expected 
from him and his industry as a whole. The optical industry 
is in an enviable position in this respect because it is relatively 
small and the problems are now fairly definite. 

Some years ago, when the Army, Navy, and Air Corps all 
were working independently, it was quite difficult to do any 
intelligent planning. It was possible to give capacities on any 
specific current request, but that plan became obsolete as soon 
as the next request came along for a statement on capacity 
for something else. It now appears that the Army and Navy 
Munitions Board has a plan that is as complete as practicable 
at this time; it gives the manufacturer confidence that his 
planning, in turn, is not futile. It is essential that this feeling 
of confidence be present when a manufacturer is asked to 
cooperate in a planning program. However, the constantly 
decreasing supply of skilled labor is a disturbing phase of 
the problem. 

Although I am writing about the optical industry as a 
whole, my observations must be confined to a large extent to 
the Bausch & Lomb Optical Company because of lack of com 
plete information about other manufacturers. 

To one making a study of the optical industry, the United 
States census reports are confusing because a part of the in 
dustry is classed with “Manufacturers of Optical Goods” and 
part with “Manufacturers of Instrument Apparatus—Profes 
sional, Scientific, Commercial, and Industrial.” In 1937 the 


census showed these figures for the two classes of industry: 


Optical 

Goods Instrument 
Number of establishments 96 283 
Wage earners 11,998 17,399 


$96,013,179 


Value of production $47,461,134 
THE problems I will discuss here are those of the industry 
making optical glass, range and height finders, gun sights, 
photographic lenses, telescopes, binocular field glasses, peri 
scopes, microscopes, drift meters, sextants, aérial mapping 
projectors, etc. I believe there are less than a half dozen con 


cerns employing over one hundred persons each engaged in 
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this class of work. These are the manufacturers mostly con 
cerned with the war load, There are many other small con 
cerns that can help, but proportionally the number will be 
small. My estimate is that the number of present employees 
of these plants qualified to make instruments of the kind 
listed is not more than 4,000. 

Since optical glass is the basis of optical-instrument fabrica 
tion, a short account of the history of its manufacture in 
the United States is in order here. In 1912, William Bausch 
employed a Belgian glass maker to do some experimental 
work with him. These two men worked alone until the start 
of the World War in 1914 when the foreign supply of optical 
glass was shut off. This forced greater activity, and when the 
United States went into the war in 1917, production was 
going on in a small way. During this time, the Bureau of 
Standards, Keuffel & Esser, Spencer Lens Company, and the 
Pittsburgh Plate Glass Company also had started to manu 
facture optical glass. When the United States declared war, 
the services were confronted with the fact that many optical 
instruments were needed, but the bottle neck in their pro 
curement was the supply of optical glass. Through Govern 
ment requests, aid was given optical-glass manufacturers to 
enable them to increase their production, Dr. A, L. Day, Col. 
Fred A. Wright ot the Geophysical Laboratory of the Car 
negie Institution, and a staff of a dozen experienced men were 
assigned to the Bausch & Lomb Optical Company plant. 
Similar stafls were assigned to assist the other glass plants. 
Work was started in earnest, with the result that although 
only 2,850 pounds of glass were produced in April 1917, by 
October 1918 production was increased to 79,275 pounds. 

The following quotation is from the “Manufacture of 
Optical Glass and Optical Systems,” published by the Ord 
nance Department in May 1921: “The records show that 
there were produced in this country between April 1917 and 
November 1918 over 600,000 pounds of usable optical glass. 
Not all of this glass was of the best quality, but it was satis 
factory for low-power optical instruments, and some of the 
product was of the highest quality, equal to the best European 
glass. On an average, its quality was fair and satisfactory for 
war-time purposes. Six different types of glass were manu 
factured: ordinary crown, borosilicate crown, barium crown, 
dense barium crown, light flint, and dense flint. The Bausch 
& Lomb Optical Company produced over sixty-five per cent, 
Pittsburgh Plate Glass Company nearly twenty per cent, the 
Spencer Lens Company nearly ten per cent, and the remain 
ing five per cent was produced by the other firms, including 
the Bureau of Standards. The figures, especially those for 
1917, are less accurate than those for 1918, but they are of 
the correct order of magnitude. The figures show that start 
ing with the total monthly production of 1% tons of usable 
glass in April 1917, the monthly production amounted to 
about 40 tons in October 1918. The organizations at that time 
were, moreover, so well codrdinated that an increase of fifty 
per cent in the monthly production could have been attained 


had the need arisen.” 
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A New Type Truck TRANSFERS THE MOLTEN GLAss FROM THE FURNACE TO A CASTING TABLI 


B \USCH & LOMB is now making twenty-four types of 
optical glass, and also about a dozen different types of filter 


glasses that have been de- 
veloped recently. The pres- 
ent monthly capacity is 
about 10,000 pounds per 
month, which means about 
500 pots per year. The 
present equipment would 
make about 1,000 pots per 
year. This capacity could be 
doubled easily within a 
month or two. At the pres 
ent time there are about 
fifteen types of glass that 
are designated in the dif 
ferent Government require 
ments. In addition to the 
optical glass, about 75,000 
pounds of ophthalmic crown 
and flint are made per 
month. This ophthalmic 
glass is a simple type ol 
optical glass used practically 
only in the manufacture of 
spectacle lenses. An inven- 
tory of about 35,000 pounds 
of optical glass is being carried as standard procedure, and 
about 300 pots are carried in inventory. These inventories 


have been on the increase for the last three or four years, and 


during the next year undoubtedly wi 


I] jump upward rapidly. 


Practically all materials now used in glass making com« 


fear that a shortage ol optical glass will inte riere serious 


i 


the production of optical instruments in a future emergency I 


feel very confi 





EXAMINING SOME OF THE LarGestT Quartz PRIsMs EVER 
Mape in Tuts Country 


| 


ent that the bottle neck has been transferred 


from domestic sources, with 
the exception of nitrates 
which come from Chile in 
their crude form and are 
purified here. 

During the last year a 
great deal of development 
work has been done on in 
creasing the size Ol pots 
used in glass making and 
changing the method ot 
manufacture from hand 
made to cast pots. Ver\ 
good results have he 
ac omplished which make 
it possible to say that t! 
choke point in glass mak 


Ing Is no longer the pro 


curement of sufhcient al 
suitable melting pots. The 
ce velopment In pot making 
plus the fact that the Army 
and Navy are building up 
fairly large inventories of 
° ‘ 77 
optical glass, remove the « 


ly with 


} 
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THESE SEMIPORCELAIN Pots ARE Now Mape sy IMprovep Metuops iN THREE INSTEAD OF E1cgHutT Montus 


lass to the manufacture of optical 


from the manulacture of g 
parts and to the assembly and adjustment of the instruments. 
The manufacture of op 


tical instruments properly 


can be divided into three 


divisions: the manutacture 
of optical parts, the manu 
facture of mechanical parts, 
and the assembly and adjust 
ment of optical instruments. 
Although these functions 
can be separated theoret 
ically, undoubtedly greater 
efficiency in manufacturing 
can be maintained by their 
close coérdination. Operat 
Ing as separate divisions, as 
contemplated to some extent 
in the emergency plans, 
forces the large scale use of 
special tools, gages, and 
testing apparatus. This in 
turn involves an engineer 
ing and design problem that 
the industry is not very well 
equipped to assume. An oO! 
other difficulty in working 

on a separate basis is that the degree of accuracy required in 
optical-instrument construction is so great that it is not eco 
nomical to work to the finished accuracy required in all cases. 





BINOCULARS 


Fitting parts to parts and optics to mountings often 1s prac 
tically necessary to produce on a commercial basis. 
Undoubtedly, the regular 
optical-instrument manufac 
turers will be required to 
load if an 


carry the main 


emergency comes. To give 
an idea of what they must 
do, I will outline the situa 
tion in the Bausch & Lomb 
Optical Company plant. 
Company officials met with 
the Army and Navy Muni 


tions Board and discussed 
the complete manufactur 
ing program on optical in 
the 


struments of the type 


would be called upon to 


manutacture 1n case of an 
emergency. This plan 
showed the number of in 
\\ hic h 


strument items 


would be built by Bausch 


& Lomb. 


Testine Optica Axts AND IMAGE QUALITY 


BASED on knowledge of 
conditions and guided 
largely by the experience of the World War, we decided that 
we could increase the output of our instrument plant five 


times in dollars-and-cents value of product in the first three 
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years of an emergency. We assume that we would be allowed 
to carry on about one-half of our normal commercial business. 
We figured it would be necessary to work three, 8-hour shifts 
or, preferably, two 10- or 12-hour shifts. We would have to 
add 4,000 more employees to our payroll and transfer some 
from our ophthalmic to our optical-instrument department. 
We would have to add a great deal of new machinery. Some 
of this machinery would be of standard type but much of it 
would have to be specially built in job shops. All this equip- 
ment should be built 


recruit younger employees into our organizations to increase 
production, as young workers Jearn a new job much faster 
than mature ones. The chart on this page illustrates what took 
place in the Bausch & Lomb plant during an expansion period, 
1935 to 1936. Here are shown the number of people in dit 
ferent age brackets before and after the expansion. A very 
large portion of the new employees were of military age. The 
older persons put on were almost all experienced workers, 
many of whom had been employed by us before. At present 
seventeen 


about per 








the first year of the war 
in order to meet our 
plans. To get the proper 


floor space, we would 





400 


have to take over a 
building that we are 
now renting. Military 


—_WEEKLY_ PAYROLL 


A-OCT. 4,1935 
B-SEPT. 14, 1936 


cent of our employees 


are women. I believe 
this percentage can be 
increased to some ex 


tent. During the World 





War our women em 


ployees were twenty 





350 


exemption for our en- 


tire force would be 


\ 


necessary. We would 


two per cent of the 
total. It was mentioned 


above that emergency 





W 
oO 
oO 





have to procure several ‘ plans call for employ 

million dollars’ worth \ ing 4,000 people. These 

of materials per year, 250 \ will be divided as fol 
4. n 

largely brass and alum- p—— lows: Glass plant 200; 

inum rods and tubes. * optical-parts work 

Inspection standards \\ 1,000; manufacture ot 





200 


would have to be low- 
ered to some extent re- 
garding the elimination 


mechanical parts 1,000; 
assembling and adjust 
ing 1,500; toolmakers, 





150 


ot all so-called beauty 
defects, but not in a 
way to harm the func- 


etc., 300. 
Cheap competition 


from some foreign 





100 


tioning of the instru- 


NUMBER OF EMPLOYEES 


ments. The plan out- 
lined would mean that 


countries is still a seri 
ous threat to the optical 
instrument industry. 





8.) 
Oo 


we would be turning 
out about twenty times 








the present output of 


The ophthalmic indus 


N 
N 
. 


try, which manufac 

















tures spectacle lenses, is 

















military instruments 21 


3114 


35 


being made by the 








company. This would 
be about one-third of 
the total requirement 





25 45 | 
AGES ““26 36 46 56 
50 40 50 60 70 80 


7] much harder hit by this 
75 
66 76 





foreign competition. 








Since the ophthalmic 
business is a feeder for 


the optical industry, as 








called for by the emer- 
gency plans. 
One who had not 
been through the pres- 
sure of the World War and had not seen what could be 
accomplished, would consider the contemplated program 
visionary and impossible; as based upon present procedure it 
certainly appears that way. However, there is probably a 
serious fallacy in taking the experience of the World War in 
preparing a program for a future emergency. In 1917 there 
was a fair supply of skilled mechanics. During the recent 
years of depression, mechanics have not been trained as they 
were previously, and I think it is safe to say that the available 
supply of trained mechanics today is less than it was in 1917. 
During business depression, many manufacturers are not in a 
position to maintain apprenticeship courses, and I believe that 
during the last few more prosperous years many manufac- 
turers have been prevented from doing so because of labor 
union activities. 
Without skilled labor available, it will be necessary to 


AcE BRACKETS AND INCREASE IN NUMBER OF EMPLOYEES OF THE 
BauscH & Loms Optica CoMPpANY 





far as the personnel 
goes, a serious condi 
tion 1s presented. Last 
year, Japan imported 
1,800,000 pairs of spectacle lenses into this country at prices 
far below American costs. Investigation of wages paid lens 
grinders in Japan showed the wage of men to be $0.07 per 
hour and that of women $0.03 per hour. Microscopes now are 
being imported into this country from Japan at about one 
half the selling price of American instruments. To date, the 
quality has not been good enough to make this a serious 
threat, but it might easily become such. 

Although the emergency program proposed to the optical 
industry is a huge one, from my knowledge of conditions | 
would say that it is no longer a decided bottle neck. I feel 
quite confident it can rise to the situation and keep step 
with the rest of industry in preparing our Army and Navy 
for any emergency. Our optical industry in time of war, as 


1cO 


in peace, can be depended upon to give its best effort ani 
operation for the national defense of our country. 
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Military High Explosives 


The Types Used in Artillery Ammunition in Our Service 
By Capt. Carl R. Dutton* 


ROM the time of the invention of black powder until the 
beginning of the nineteenth century, no other explosive 
found general acceptance. During that period and for some 
time after, attempts to improve upon the mechanical mixture 
of potassium nitrate, sulphur, and charcoal resulted in sul 


that of LeBlond in 


1756, 


phurless gunpowder, such as 
in gunpowder without 

charcoal, such as the 
“coal brasses” of De 
Lavel in 1766, and in 
the numerous mixtures 
in which barium and 
sodium, or ammonium 
nitrates, chlorates, and 
perchlorates were sub 
stituted for niter. These 
met with little success 
in overcoming the in 
herent shortcomings of 
black powder as a mili 
tary explosive. The in 


ventions of guncotton 





by Schoenbein in 1846, 


of nitroglycerin by 


METHOD o} 


Sobrero a year later, 

and of Sprengel’s ex 

plosives in 1873 were real milestones. In discovering the uss 
of mercury fulminate in the initial ignition of nitroglycerin, 
Nobel accomplished a great advance in the field of explosives 
science. The status of military explosives, however, was not 
greatly affected. 

A stagnant interval during which nothing of note occurred 
was suddenly interrupted in 1886 by Eugene Turpin’s dis 
covery that picric acid could be used as a shell filler and had 
great detonating power. Immediately investigations, inven 
tions, and developments followed in rapid succession, giving 
to this new explosive the position of highest importance 
which it maintained until the end of the century. The re 
markable part is that this compound had been known as an 
artificial dye for many years, and in 1873 Sprengel actually 
had called attention to the detonating property of pure picric 
acid. Moreover, chemists had known how desirable it would 
be to replace black powder, which is essentially a mechanical 
mixture of a combustible and an oxidizer, by a stable chemi 
cal compound with the combustibles, carbon and hydrogen, 
existing in close contact with oxygen in the same molecule. 

Although Laurent had shown that picric acid is 2, 4, 6 
trinitrophenol and had produced it by nitrating phenol as 
early as 1843, the commercial manufacture of picric acid in 
relatively large quantities came only after the development 
of the synthetic-dyestufl industry which had its genesis in 
the discovery of a 17-year-old boy who stayed at school over 


the Christmas holidays hoping to synthesize quinine from 


Technical Group, Picatinny Arsenal, Dover, N. J. Captain, Ordnance 


Department, U. S. Army 
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aniline. Thus, in 1856, W. H. Perkin made the world’s first 
synthetic dye, using coal tar-—the refuse of gas works. His 


discovery created a much-increased demand for coal tar, 
which is the most important source of the aromatic hydro 
carbon compounds from which dyes and explosives alike are 
made, and naturally led to a rapid extension in the distilla 
tion of coal. The coal 
tar industry had been 
gradually growing in 
as a result 


alkali 


process which required 


a quiet way 
of the Solvay 
quantities of ammonia 


from the by-product 


+5 a coke oven. Its sudden 
=== and rapid growth to 
=F- keep pace with the 
= new dyestuff industry 


is another 
the fact 


story, but 
that the ex 
plosives industry is an 
outgrowth ot the latter 
must be remembered. 
Development of these 
two has gone hand 
in hand. 
The realization of the 


picric acid, its insensitiveness to temperature changes, its non 


chemical and physical stability of 


hygroscopicity, its ability to withstand the shock of the dis 
charge of guns of large caliber, and its remarkable brisance 
and power when properly detonated led to its investigation 
as a disruptive agent by nearly every country. Thorough tests 
were made which proved it a desirable explosive for military 
purposes, and these results, together with its easy and cheap 
manutacture and its great density when properly loaded into 
shell, caused it to be adopted as the melinite of France, the 


lyddite of England, and the shimose of Japan. 


BUT the other side of the picture showed some disconcert 
ing facts. In order to increase the density over that of the 
crystalline material, a shell filler must be melted or com 
pressed. Picric acid has a high melting point (122.5 degrees 
Centigrade) which requires that it be heated to a temperature 
of 130 to 135 degrees Centigrade for melt loading into shell. 
While the pure compound in small quantities may be so 
heated, as soon as it comes into contact with metals, metallic 
oxides, brickwork, or any substances with which it can, by 
virtue of its acidic character, form picrates, a hazardous con 


dition arises. Serious accidents have been attributed to the 


formation of sensitive lead picrate which in turn has caused 
the detonation of the remaining picric acid. Its manufacture 
and use are, moreover, unpleasant to workers. Being a dye, 
its vapors impart an intense yellow coloration to the clothing, 
hair, and skin which has given the name “canary birds” to 


picric-acid workers in some districts. 
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To drawbacks, endeavors made to 


make the material more easily fusible by the addition of 


obviate these were 
various organic substances on the principle that a mixture 
of two substances of high melting point has nearly always 
a lower melting point than either of its constituents. When 
nitronaphthalene with a melting point of 61 degrees Centi- 


grade was added to picric acid (melting point 122 degrees 








A Continuous Mettinc Unit ror TNT 


Centigrade) in equal proportions the melting point of the 
mixture was lowered to 49 degrees Centigrade. Likewise 
dinitrotoluene, trinitrotoluene and trinitrocresol have each 
been used to mix with picric acid for this purpose. 

Another method of attack was to place a mixture of picric 
acid with a lower-melting compound, such as TNT, in suit- 
able molds which were raised to a temperature slightly 
higher than the melting point of the added compound. In 
this manner the picric-acid crystals were fritted together so 
that a dense mass would result upon cooling. 

Concurrently with these efforts to overcome the disadvan 
tages of the high melting point of picric acid, many mixtures 
purporting to result in a better oxygen-balanced explosive 
were developed. The materials added were variously tar, 
sawdust, parafhin, various nitrates and chlorates, collodion 
cotton, etc. In general, these were less brisant than picric 
acid, but this was rather an advantage since frequently 
the latter caused a higher degree of shattering of the shell 
than was desired. However, the property of picric acid which 
causes it to displace other acids and as a result to set free 
nitric acid from nitrates caused these mixtures with inorganic 
chemical compounds to lack adequate chemical stability for 
storage. 

While picric acid was being used, the nitrated cresols and 
resorcins were proposed. These compounds are very similar 
to picric acid but had some advantage in possessing lower 
melting points than the latter and in being less soluble in 
water with the consequent lessened likelihood of attacking 
metals. A disadvantage remained in the fact that greater 
difficulty was experienced in detonating such compounds. 

The advantages over picric acid were sufficient, however, 
so that France saw fit to adopt a mixture of picric acid and 
trinitrocresol as a shell filler which was called cressylite. 


Austria adopted ekrasite which was the ammonium salt of 


trinitrocresol. 


WITH the advent of the twentieth century the use of thes: 
explosives had become general in other countries when a new 
discovery in the chemical industry made the manufacture of 
a better explosive possible. This discovery was the contact 
method of manufacturing sulphuric acid, and with it came 
a complete change in the chemical industry as a whole 
and in the dyestuff and explosives industries in particular. 

Prior to the fina! solution of the problem ot 
the manufacture of an inexpensive concentrated 
sulphuric acid in Germany by the scientists of 
the Sodafabrik 


Rudolph Messlin in Great Britain, the less con 
I 


Badischen Anilin-und and by 
centrated acid made by the lead-chamber process 
had been used. When more concentrated acid 
was required in the manufacture of dyes and 
other organic compounds it was necessary to 
carry out a costly concentrating process on th« 
lead-chamber acid. The greater the need of the 
consumers the greater became their discontent. 

Finally a chemical inquiry was started to ascer 
tain why a sulphuric-acid process on which a 
patent had been granted an English vinegat 
maker, Peregrine Phillips, had not worked. The 
process was simple. It consisted of passing sul 
phur dioxide and air over a_ hot platinum 
catalyst causing them to combine to form sul 
phur trioxide. This, dissolved in water, mad 
sulphuric acid of any desired concentration. But 
the problem of finding out why the platinum did not con 
tinue to function proved a hard one, and even after it had 
been shown that impurities in the sulphur dioxide poisoned 
the catalyst, the process accounted for very little production 
until Herman Frasch brought ninety-nine per cent puri 
sulphur up from the quicksands of the Louisiana coast to 
make pure sulphur dioxide. 

Once this chain of events was accomplished, it became 
possible to place highly concentrated acids on the market 
at reasonable prices. This made possible the successful com 
petition between the less reactive, harder-to-nitrate aromatic 
hydrocarbons and the very reactive phenols which could bx 
nitrated readily with dilute acids. It also made possible the 
introduction and use of an explosive which to this day re 
mains at the top of the list of disruptive explosives for mili 
tary use. The explosive is trinitrotoluene, commonly called 
TNT. Here was an explosive which possessed all the tavor 
able properties of picric acid and but few of its disadvan 


tages. With its melting point of eighty degrees Centigrade 


it can be melted readily, poured into shells or bombs and 
allowed to solidify. Its vapors are not extremely disagreeable 
nor toxic. TNT is quite safe to handle, it does not combine 
with metals and, generally, has no acid properties. Although 
it can be detonated readily by means of mercury fulminate, 
a rifle bullet may be fired through a solid mass without 
causing explosion. It successfully withstands tremendous 
accelerating forces when fired from guns of all calibers and 
has upon occasion been used in armor-piercing shell, although 
the standard practice in this country has been to use Explo 
sive D, which is ammonium picrate, for loading into shells 
to be fired through armor plate. 

Even the lower bursting effect of trinitrotoluene, as com 
pared with picric acid, is only a minor disadvantage since, 
in the fragmentation of a shell, the pieces are sufficiently 
large to have the desired destructive effect. In addition, the 
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availability of toluol in coal tar exceeds that of phenol. 

As a result of these favorable properties, TNT was taken 
up as a military explosive by Germany where, in 1901, the 
Carbonit Gesellschaft, followed quickly by other firms, went 
seriously into the business of its manufacture. Italy, Spain, 
and Russia followed suit. Ultimately, by the time of the 
World War almost all other countries had adopted TNT. 
The essential raw material for the manutacture 
of TNT its toluene, the chiet 


was the by-product coke ovens. 


source of which 


PRIOR to the World War in 1g14, the quan 
tities of crude toluol and the facilities for refining 
it so that it could be nitrated were considered 
adequate by most countries. It is said that the 
French general staff planned at the beginning ot 
the war to use less than 300,000 pounds a month, 
but by 1918 the actual amounts used exceeded 
2,000,000 pounds a month. Similar statements 
might be made about all the belligerents. 

Shortly after the outbreak of the war, it was 
recognized that the supply of raw materia! to 
manufacture either TNT or picric acid would 
not meet the requirements. It becams necessary, 
therefore, to consider substitutes which, although 
not possessing all the desirable properties of 
TNT, might suitably meet the minimum speci 
hcations. A good explosive for use in loading 
artillery shell must not undergo any change from its original 
condition upon long storage at either high or low atmos 
pheric temperatures. This requirement probably meant little 
in the rush of war as long storage was not contemplated, 
whereas in peace time it is of paramount concern. 

A good military explosive also must be capable of with 
standing the shocks that are inherently incident to the load 
ing and transportation of shells and to firing them from 
a weapon. It must be capable of detonating completely under 
the action of a comparatively small amount of booster o1 
priming explosive, and upon complete detonation must re 
duce the shell to fragments fairly uniform in number and 
size. The average commercial high explosive such as nitro 
glycerin or dynamite would fail in these requirements and 
could not be used. Intensive research, based largely upon 
explosives suggested before the war, revealed the possibility 
of using explosives containing a considerable percentage of 
ammonium nitrate. One such was a mixture of ammonium 
nitrate, aluminum, and trinitrotoluene called ammonal. The 
ammonium 


French schneiderite consisted of a mixture of 


nitrate and dinitronaphthalene. Before these actually were 
adopted, England, in March 1915, put forward a mixture 
of ammonium nitrate and TNT which was called amatol. 

Ammonium nitrate alone is not considered an explosive 
under ordinary circumstances. Parenthetically, it may be said 
that not until the Oppau disaster in Germany in September 
1921 when 500 people were killed and nearly 2,000 injured, 
had ammonium nitrate been known to explode without the 
admixture of some combustible. However, even in this case 
very special circumstances of high temperature, strong con 
finement, finely divided state and the use of a violent priming 
explosive prevailed. Mixed with from twenty to eighty per 
cent of TNT, however, ammonium nitrate becomes more 
powerful but slightly less brisant than either picric acid or 


TNT. The two mixtures most widely used were the one 


PowURING 


containing equal proportions, or 50-50 amatol, and the other 
which contained 80 per cent ammonium nitrate and 20 pet 
cent TNT, or 80-20 amatol. The first of these mixtures can 
be melted and poured into shell and for this reason was 
used in larger-caliber shell; 80-20 amatol cannot be melted. 
It is loaded in a plastic state by being extruded into the shell 


by a specially designed extruding machine. This method of 





Booster CaAVvITy 


TNT into Bomss to Form 


loading was limited to shell of about six inches’ diameter. 


By the time the United States entered the war, the need to 
make the available amounts of TNT extend as far as possibl 
had been well demonstrated and acceptable methods estab 
lished. It was found necessary, however, during the early 
stages of the war, to fill all shell with TNT regardless of cost 
until properly equipped plants could be built for mixing and 
loading amatol. Some difficulty was experienced. First, in 
order to overcome defects in the character of the ammonium 
nitrate produced in this country, so that proper densities 
TNT to 


amatol, it was necessary to outline proper methods for the 


could be obtained when mixed with form 


ammonium-nitrate manufacturers. 

\ product with sharp, hard crystals with a setting point 
of not less than 290 degrees Centigrade was found satisfac 
tory. An experimental extruding machine was imported from 
England, but here again difficulty was overcome only after 


new and better-constructed machines were built for our own 
loading plants. Much credit is due these loading plants, and 
Picatinny Arsenal in particular, for the caliber of the experi 
mental work which led to successful results. All difficulties 


of the operations were finally overcome so satisfactorily that 


] 


the greater portion of the loaded shell was produced by 


this method. 
The high explosives considered above were used largely 


trom 


for bombs and for high-explosive shell to be fired 


minor- and medium-caliber guns and howitzers. Explosive D 


in large-caliber shell of ten inches 


Was continued in use 


and above. For trench mortar and hand grenades, special 


explosives were developed. Since this type of ammunition 


had less extreme requirements than those types fired from 


a gun with the resulting large setback forces, it was possible 


mixtures nitrostarch 


to develop and use explosive using a 


' 


base. These explosives were loaded into the shell or grenadk 
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Fittinc Bomss witH MoL_TEN AMATOL 


by light tamping or pressing which left them in a condition 
sufficiently sensitive to be brought to detonation by the 
standard fuze and detonator system. Their brisant effects 
were almost as high as those of TNT. To gain certain 
desirable advantages, other explosives have been adopted 
since the World War period to replace the war-time nitro 
starch explosives. 

All the high explosives previously mentioned are too insen 
sitive to be detonated by a fuze detonator alone. For this 
reason, intermediate small charges of highly brisant explo- 
sives, called boosters, have to be used to take up the powerful 
localized shock of the fuze detonator and transmit it to the 
main bursting charge of the shell. Originally, crystalline 
picric acid and TNT were used for this purpose. In general, 
a crystalline material is much more sensitive than one in the 
cast condition. During the war, tetryl, which is trinitro- 
phenylmethylnitramine, came into use to replace picric acid 
and TNT in boosters. While more expensive to manufacture 
than either of the latter, it is, however, more sensitive and 
hence more easily detonated; that is, it has a higher brisance 
and, therefore, greater initiating effect on the shell filler. 
Moreover it takes up the detonating wave from the initial 
detonating agent more easily and passes it along with greater 
effect upon the charge in the shell. In the densities of loading 
at which commonly used, tetry! has a rate of detonation of 
approximately 7,200 meters per second as compared to 6,800 


meters per se cond for TNT. 





In this country prior to the war, tetryl had not been manu 
factured but had been tested to some extent as a booste1 
explosive. Since the war, considerable improvement in th 
manufacture and procedure for loading tetryl has resulted in 
much better quality of the material. In fact, as now manu 
factured and used, tetryl is substantially a chemically pure 
compound. 

Owing to its high efficiency in causing detonation, it also 
has found extensive use in commercial explosives where it 
has partially replaced the mercury-fulminate—potassium 
chlorate mixture formerly used. Many detonators for military 
fuzes contain tetryl together with mercury fuilminate or other 
initiating agents. Tetryl has a melting point of 129 degrees 
Centigrade, is highly stable, nonhygroscopic and nonreactive 


with any metals used in military ammunition. 


As previously stated, the practicability of using the above 
mentioned high explosives in military ammunition resulted 
from the important discovery by Nobel that mercury ful 
minate was more efficient in bringing about the detonation 
of high explosives than the black-powder fuses formerly 
used. Nobel's discovery resulted from his experiments made 
to obtain more reliable functioning of dynamite and blasting 
explosives being commercially produced by the Nobel Com 
pany. Literally hundreds of highly sensitive explosives, pre 
pared in the course of research and development in organic 
chemistry, have been uncovered. It is of interest that this 
initial detonating explosive, discovered by Nobel, has main 
tained its position up to the present time. Practically every 
service during the war used mercury fulminate in the charge 
for fuze detonators. 

Although mercury fulminate functions efhciently in bring 
ing about detonations in high explosives, it has the weak 
ness of being less stable than the other high explosives with 
which it is used and, for this reason, extensive research has 


been conducted over the years to obtain a more stable com 


pound to replace it for both commercial and military uses. 





30mB ParTLy FILLED WITH 50-50 AMATOL 


Some of the explosives which have replaced mercury ful 
minate to some extent are lead azide, diazodinitrophenol, 


hexanitromannite, and lead styphnate. Of these, lead azide 
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has largely replaced mercury fulminate for military use in 
various countries. While lead azide is somewhat more ef 
ficient as the initial detonating agent, its principal advantage 
over mercury fulminate is its markedly superior stability. 
Tests have indicated that its stability is of practically as high 
an order as that of TNT and other common nitro com 
pounds, which means that it is able to withstand the normal 
conditions met with in storage ever an indefinite period 
of time. 

The early use of lead azide was impeded and hindered due 
to the fact that its sensitivity varied with crystal size and 
form. The larger crystals were so sensitive that they had 
been known to detonate upon the slightest handling. This 
is true also of the monoclinic or beta crystal form. Great 
care had to be taken to insure that small crystals of the ortho 
rhombic or alpha form were produced. However, at the 
present time, methods of manutacture have been developed 
which consist essentially of precipitating the salt in the pres 
ence of a colloid of the dextrin type, the effect of which is to 
suppress crystal formation and produce spheroidal particles 
instead. The result is a free-flowing powder which is less 
apt to be detonated by mechanical impact than mercury 
fulminate. It is, however, sufficiently similar to mercury ful- 
minate in its sensitivity so that practically the same methods 


of handling and loading can be followed. 


Ig 
[DHE position of the various countries varies widely with 
respect to availability of raw materials for the manutacture 
of the previously mentioned explosives. Due to the world- 
wide expansion in the facilities for fixation of atmospheric 
nitrogen and the manufacture of nitric acid by the ammonia 
oxidation process, practically all the leading countries have 
the capacity to produce nitric and sulphuric acids required 
in the manufacture of high explosives. Most of the larger 
countries also have sufficient production of coal tar to meet 
their war-time needs, but none of them are equal to the 
chemical industry of the United States in these respects. In 





TNT Dricurnecs From Booster Cavity 


addition to the raw materials available in coal tar, such as 
phenol, toluene, benzene, etc., the enormous preduction of 
petroleum products in this country and the synthesis of 








Driti 


Drittinc Booster Cavity with PNEUMATK 


phenol and other raw materials for explosives by special 
processes enable us to obtain raw materials greatly in excess 
of those that come from the coal-tar industry alone. 
Practically the only difficulty in obtaining an enormous 
production of high explosives in this country is the lack of 
sufficient plant facilities for converting the raw materials into 
the finished product. In spite of this lack of extensive facili 
ties, all the explosives required for military use are in actual 
production in the United States, the processes for their 
manutacture in the quality required are well known, and 
personnel are available in the leading explosives-manufactur 
down 


difficulty narrows 


ing organizations. Therefore, the 
merely to that of the time required to attain any additional 


production capacity. 


above 


Notre.—The 


terest at this tme when the public print contains so many 


Epiror’s article is of particular in 


absurd claims and counterclaims regarding secret explosives 
of allegedly great power. In connection with Captain Dut 
ton’s article, we recommend that readers of Army OrbNaAnct 
review another scholarly presentation on the same general 
subject which appeared in the September-October 1939 issuc 
(Vol. XX, No. 116, page 91). The article is entitled “High 
Jargon that Makes the 


Headlines.” The author is the distinguished chemist, Dr. 


Explosive Bombs—Debunking the 


Tenney L. Davis, of the staff of the Massachusetts Institute 


ot Technology, Cambridge, Mass. 
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[ HE NONPOLITICAL CHARACTER OF ALL PARTS 
of the present national-defense program of the United States 
is at once a tribute to the integrity of the leadership of both 
major political parties. This happy condition has prevailed 
ever since rearmament was undertaken on a large scale three 
years ago and earlier when the replacement and augmenta- 
The 


people of the country may well take pride in the sagacity 


tion of our naval forces got under way seven years ago. 


and prudence of leadership which has the rare good judg- 


ment of not trying to capitalize politically on any matter 


connected with the national defense. For the national defense 
is a duty of nationhood which transcends all political lines 
and surmounts all questions of party. 

It is, therefore, with high commendation that the Hon. 
James W. Wadsworth of New York recently presented to the 
House of Representatives a statement on behalf of the entire 


Republican membership calling for adequate military 


strength. A similar statement was presented by Mr. Wads- 


worth last year and met with nation-wide approval. Nor 
was less to be expected in any civic cause with which Mr. 
Wadsworth is identified, for in truth his record for the 


national defense of the United States is second to none other 
of our national legislative leaders. It was he who carried 
the National Defense Act of 1920 to its final successful en 
actment. And in a more particular way it was he who sought 
and obtained the legislative mandate for industrial prepared- 
ness as it is written into that act. 

Consequently the Wadsworth statement in 1940 recalls 
magnificent military victories begun nearly twenty-five years 
ago and bespeaks the same high purpose and integrity. We 
quote several pertinent paragraphs from the statement and 
commend them to all thoughtful citizens: 

“So if we are to avoid that black picture of the complete 
loss of our democracy, our free institutions, our liberty, and 
our way of life, we must have a navy which is capable, at all 
times, of fending off any possible enemy. Far more impor- 


tant than that, we must realize that it is not mere defense 


that avoids aggression. This country could be rimmed with 
high-powered coast-detense guns—one every ten teet—and 
we would not defend this country at all without an adequat 
navy, because we must realize fundamentally that the enemy 
must be kept far off our shores. . . . If we are to avoid 
aggression, the world must know that we can retaliate in a 


greater measure of damage to any nation on earth than that 


nation can inflict upon us. Then, and then only, will they 


stay home and let us alone. No nation on earth need fear 


aggression on the part of the United States or invasion by 
us until we build a huge expeditionary army of millions ot 
men with an enormous transport service. We have no such 
We 


we could inflict terrific damage if an invasion were attempted 


thing. could not invade any nation without them, but 
against us, if we have a proper navy. 

“It is conceded we believe, that both the Army and Navy 
should be stronger if our military defense is to be adequate. 
We believe, 


the part of the Congress in adding very substantially to the 


further, that there would be little hesitation on 
present-day strength, especially in equipment, were it not for 
that circumstance which confronts us and which we must 
not ignore. 

“The maintenance of our defense is linked with the main 
tenance of all other necessary activities of our Government. 


At the 


The cost of the whole of them combined must be our 


present juncture we cannot separate one from the 
other. 
To put it 


high 


reéstablish thrift as a virtue in the conduct of Gov 


concern as we strive put our house in order. 


simply, our plea is that the Congress, and others in 
authority, 


ernment, as it is a virtue in the conduct of the individual.” 


2 


IN A FAR DIFFERENT CATEGORY FROM THE 
above are the rather childish methods of inventors who claim 
revolutionary developments of secret death-dealing devices 
and who seize the national sounding board which a Con 
gressional committee provides. Frequently these alleged de 
vices relate to the field of ordnance. The customary practice 
in submitting military inventions for consideration by the 
Army and Navy of the United States is simple and fair. 
Simple and fair, that is, if you are willing to admit that it is 
presumptuous for either the inventor or the statesman to 
specify what our armed forces should have in the way of 
fighting equipment. 

The War and Navy Departments are anxious at all times 
that citizens submit to them worth-while practical devices 
which may be used in connection with the national defense. 
The present wave of interest in things military has brought 
of such suggestions, 


with it a tremendous surge many of 


which are in theory not only not new but extremely anti 


quated. Many have rightly been described as “hokum.” Som¢ 
are good. Both Departments are quite willing to test any 
reasonable device which is submitted and at least to weigh 
the potentialities against whatever equipment the new 
device is to supplant or augment. 

Thus it becomes quite silly when any inventor with veiled 
implications of blowing civilization to bits uses the technique 
of Mr. Barnum to advertise his brainchild. Equally humorous 
knowledge of things 

We believe that the 


in the integrity of our 


are those agrarian statesmen whose 


military is marked by its narrowness. 


average citizen shares our faith, first, 


professional defense officials who seek the best of armament 
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for our fighting forces and, secondly, in the ability of those 
officials over a long period of years to distinguish between 
what is next best and what is unsatisfactory in the entire 
field of arms, ammunition, and implements of war. 
Therefore, when a showman comes to town with out 
landish claims for his secret device which will blow an 
enemy to smithereens, a fair amount of skepticism is essen 
tial, pending further details. Not the most insignificant of 
these latter, as a rule, is the original purchase price and 
the unit price thereafter—whether an august legislative com 
mittee feels compelled to burn the minutes of their proceed- 


ings or not. 
a 

AMERICAN INDUSTRY NEEDS NO VOICE TO 
stress its loyalty to the national defense of our country. 
Industry's attitude of codperation and achievement is an 
open book and sustains with each passing year the fine 
tradition which has existed so long between our manufactur 
ing and engineering organizations, large and small, on the 
one hand, and the Army and Navy on the other. The record 
should contain all the recent statements of policy which have 
come from leaders of industry in support of the general at 
titude of our people that America keep out of this war. We 
select two of these not alone because of the purpose they ex 
press but for their inherent value to our national security. 

The first is a statement from the annual report for 1939 
of the president of E. I. du Pont de Nemours and Company: 
“In a recent address, the president of the National Associa 
tion of Manufacturers said: “American industry hates war. 
American industry wants peace.’ The management of the 
Du Pont Company agrees with that view. Even apart trom 
humanitarian considerations, which are paramount, it is 
the firm conviction of the management that war is an un 
mitigated evil, and that the present state of world affairs, 
in the long run, will be harmful to the company and to the 
whole of industrial life. For this company, as for all hu 
manity, nothing could be more desired than a prompt, con 
structive settlement of the current wars on a basis giving 
reasonable assurance of permanent peace. 

“At this time, a brief statement as to the company’s present 
policy with respect to the manufacture of military products 
is desirable. In a communication to stockholders and em 
ployees, in September 1934, entitled “The Du Pont Company 
and Munitions,’ it was stated that the company in 1919 
considered withdrawing completely from the production of 
military explosives but refrained from any action at the 
insistent request of the then Chief of Ordnance of the United 
States Army; and that such manufacture, though carried on 
in a small way during intervening years, has been negligible 
in relation to the volume of the company’s peace-time prod 
ucts. Furthermore, since 1936, efforts to sell military explo 
sives in foreign countries have been entirely discontinued. 

“In recent months, as part of the general program of in 
creased provision for the national defense, the company’s 
production of military explosives for the United States Gov 
ernment has been increased somewhat, although resulting in 
no important expansion of the manufacturing capacity which 
remained after the drastic dismantlement and abandonment 
of plants of this character in 1919 following the World 
War. The company’s services, in keeping with its policy over 


the years, will continue fully to be at the disposal of the 


United States Government in carrying out any further meas 
ures of protection. 

“With respect to orders from foreign governments, the 
company has no available plant facilities with which to 
execute such orders in any important volume. Volume pro 
duction of military explosives for such purposes has not 
been and is not now being sought. The management feels 
it is not justified in risking the company’s capital for such 
a purpose. Any future developments will be dictated by 
world conditions and the needs of this nation.” 

The second statement is from the annual report of Eugene 
G. Grace, president of the Bethlehem Steel Corporation: 
“Your management believes that the interests of your cor 
poration will best be served by conditions of peace rather 
than of war. After the close of the World War, your cor 
poration discontinued production of munitions and gradually 
developed commercial lines of products to utilize its facilities, 
retaining, however, some facilities for producing armor plat 
and forgings for guns, shells, etc., for the United States Gov 
ernment. Your management believes that under present con 
ditions it is not wise to invest the capital of your corporation 
in additional facilities for the production of munitions or to 
use its present facilities for that purpose at the expense of 
its commercial business.” 

Many other statements in similar vein could be quoted. 
show that those 


These, however, should be sufficient to 


parlor pinks who say that industry wants war are frauds. 


3 


TI LOSE GENTLEMEN WHO SERVE THE CAUSE 
of industrial preparedness as officials of the Ordnance dis 
tricts are well known for the disinterestedness of their patrio 
tic service. Many of them are nationally known leaders in 
industry and the professions. Some have served with high 
distinction in war as well as in peace. To their judgment 
and unfailing guidance is due the exceptionally meritorious 
state which the industrial aspects of our military armament 
preparedness have reached today. It is safe to say that in the 
fruition of many ideas and ideals which has come about in 
the present stage of unrest throughout the world, none can 
bring greater assurance to the continued peace of the United 
States than the work which has been done by the fourteen 
Ordnance procurement districts. 

But when there appears among this distinguished group 
an author whose words of wisdom rival those of his dis 
tinguished namesake, the national defense in general and 
the Ordnance part of it in particular have ground for added 
enthusiasm! There recently has come from the press a little 
volume of 180 pages entitled “Banners in the Wind.” Its 
author is Col. Benjamin A. Franklin, chief of the Hartford 
Ordnance District and well-known leader of the Ordnance 
cause throughout the entire Connecticut Valley. This is 
another “Poore Richard’s Almanac,” written against the 
background of the twentieth century rather than the eight 
eenth. It is a personal philosophy as sound as Poore Richard's 
but geared to modern tempo in style and manner. 

This book, which is of particular meaning to the Ordnance 
fraternity, has a deeper message for all of us. For Colonel 
Franklin hammers away for those characteristics of disci 
pline, integrity, and prudence which are synonymous with 
military efficiency. Little wonder that ordnance preparedness 


flourishes when it has such men among its sponsors. 
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Production Studies 
An Editorial 


RODUCTION studies for the manufacture of ordnance 

in time of war are now a reality. The Ordnance Depart 
ment of the Army has embarked upon a program which is 
designed to increase the defense potential of many of the prin- 
cipal manufacturers to whom war-time allocations of non- 
commercial items of armament have been assigned. The 
implications of these studies in the light of the current pro- 
gram of educational orders are of extraordinary significance. 
When production studies and educational orders are viewed 
as auxiliary to the current ordnance production program, 
there is every warrant for the firm assertion that never has 
our industrial preparedness attained so high a state of efh- 
ciency as at present. For the attack upon our ordnance 
problem is under way on four fronts: current production, 
educational orders, critical materials, and production studies. 

Elsewhere in this issue the current production program 
and the educational-orders program are described at length 
by the two officers of our Army best qualified to do so. 
Since his is the responsibility tor the production program, 
the analysis by Maj. Gen. C. M. Wesson, Chief of Ordnance 
of the Army, is of special moment. It is his statement to the 
War Department Subcommittee of the Appropriations Com- 
mittee of the House of Representatives and was made by 
him when the estimates of expenditures for the coming fiscal 
year were presented to the Congress in March 1940. General 
Wesson’s presentation has a unique feature which is more 
characteristic of procedure in the British Government than 
in our own. It is customary in England for heads of gov- 
ernmental departments not only to present their future plans 
but also to account for their past performance. This is an 
admirable policy and is all too rare in our practice. General 
Wesson’s statement is as much in the nature of an account- 
ing of his stewardship as it is of plans for the coming year. 
In purpose, as well as in content, it is a document which 
well deserves the perusal of every taxpayer. Its simplicity 
and candor as well as its narrative of a fine record of per- 
formance give ground for pride in the work that has been 
done and confidence in that which remains to be done. 

The program of educational orders rightfully is controlled 
by the Assistant Secretary of War, although the actual opera- 
tion is conducted by the supply arms and services of the 
Army. As Chief of the Planning Branch in the Office of the 
Assistant Secretary of War, Col. H. K. Rutherford is re 
sponsible for the general administration of this program. 
His article in this issue is also a timely and thought-provok- 
ing statement of the progress of the educational-orders 
program for the current 
which reflects credit upon the supply arms and services— 
the Ordnance Department, as the tabulation on page 370 
shows, having the most extensive portion of that program. 


year. Here is a progress report 


Not only must the current status of educational orders be 
available from time to time to all students of industrial 
preparedness, but the record—complete, unabridged and self- 
explanatory—must be available at all times. In the years to 
come there must be no possibility that any interested citizen 
will not be able to follow each successive step in this very 
vital history. This must be as well for the objective value of 
short-memoried 


as for the disillusionment of 


the record 


critics who may try to misinterpret it sometime in the future. 

Mention also should be made of the progress which is 
taking place in the accumulation of stock piles of critical 
This 


likewise progressing satisfactorily, and, if further funds 


materials for national-defense purposes. program is 
which have been authorized by the Congress are appro- 
priated, there is every reason to believe that the accumulation 
of protective quantities of these materials in peace-time stor- 
age for war-time use will be a boon to the production of 


armament if a major war should ever come to us again 


THESE three components of the present all-inclusive re 
armament activities have been sought for many years. A 
production program is now a reality; an educational-orders 
program is now in operation; a reserve of critical materials 
is now being accumulated. But even before any of these 
methods of preparedness was urged in military and indus 
trial circles, production studies were being thought about 
and planned. In the earliest days of postwar industrial 
mobilization thinking, Maj. Gen. C. C. Williams, Chief of 
L*H. Ruggles 


(then Chiet of Manufacture in the Ordnance Department), 


Ordnance, and his assistant, Brig. Gen. C. 


favored production studies as being a practical solution to 
the then apparently hopeless requests for educational orders. 
For production studies were thought to be—as indeed they 
are—a most valuable but relatively inexpensive process of 
industrial-mobilization planning. Valuable far beyond the 
small financial cost, they are to be measured in terms of 
knowledge acquired. It is safe to say that if every major 
industrial organization in the United States to whom the 
Army and Navy must look in time of war for quantity 
production of armament and its components would period: 
cally, in time of peace, prepare a production study, then the 
dead time between the beginning of an emergency and 
maximum production would be reduced ten per cent. 

The general objective of the production study is to pre 
pare a manufacturing analysis of war-time production of a 
particular item at a maximum rate in a particular plant. In 
the preparation of such a study the contractor will require 
and undoubtedly will receive such assistance as the War 
Department may have at its command. Thus it is reasonable 
to expect that shop, jig, fixture, and manufacturing-gage 
drawings, when available, will be loaned to the contractor. 
On the basis of drawings and specifications and of finished 
parts, where available, the particular objective of the study 
will be to determine ( 1) all the operations necessary to the 
performance of the work, (2) the most advantageous 
sequence of operations, (3) the most appropriate machines 
on which the work is to be done to insure early production, 
and (4) the adaptation of each of the previous steps to the 
kind and quantity of the particular equipment owned or 
to be procured by the company. 

It is to be hoped that as these production studies proceed 
both industry and the War Department will find common 
ground where collateral problems of war-time manufacture 
will be solved and where our military designs themselves 
will be benefited by even wider familiarity on the part of 


civilian production engineers. i A, ts 
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Association Affairs 




















Directors’ MEETING 


| HE twenty-first annual meeting of the trustees and directors 
of the Army Ordnance Association was held at the Metropolitan 
Club, New York City, on February 28, 1940. The meeting was 
called to order at two o'clock in the afternoon by Brig. Gen. 
\ssociation, who presided 


United States 


Benedict Crowell, president of the 
Maj. Gen. C. M. Wesson, Chief of 
Army, was the honor guest at the meeting and at luncheon 
The following officers and directors were 
Robert 


Ordnance, 


which preceded it. 
present: Col. Frederick H. Payne, vice-president; Col 
P. Lamont, director; Col. Frank A. Scott, director; Brig. 
Samuel McRoberts, director; Col. Walsh, director ; 
Mr. W. C. Dickerman, director; Brig. Gen. John Ross Delafield, 
counsel; Brig. Gen. Chas. Elliot Warren, treasurer, and Lieut. 
Col. L. A. Codd, executive secretary. By invitation of the presi 
dent, Col. Thomas F. Brown, assistant chief, New York Ord- 


nance District, and Col. J. K. New 


Gen, 


James L. 


Clement, executive officer, 
York Ordnance District, also were present. 

The presi lent extended special greetings to General Wesson 
“One of the best \Vesson’s 
loyalty to our society is his presence here today. He is standing 


indications,” he said, “of General 


by to appear at a moment's notice before the Appropriations 


Committee of the House of Representatives to present another 
program—the for the coming year. 


historic ordnance program 


Yet, at great personal sacrifice he has made the journey from 
Washington. I know that all of you join me in a very sincere 
tribute to him for his great work and for this latest evidence 
of his interest in our society.” 

General Wesson responded by thanking General Crowell and 
all officers and directors of the Association for the work that 
has been done for industrial preparedness under the auspices of 
the Army Ordnance Association. He emphasized the close 
relationship which has existed between the Ordnance Depart 
ment and the Association for more than twenty years and ex 
pressed the hope that it would long continue for the advance 
ment of our armament preparedness. 
Colonel Colonel 


deliberations 


General Crowell also greeted Brown and 
Clement and invited them to participate in the 

The president also extended special greetings to William C 
Dickerman, a new member of the board, representing the New 


York Post. “All of 


years,” he said, “as an outstanding leader of American industry 


us have known Mr. Dickerman for many 


He is head of the American Locomotive Company and it is a 
particular honor to have him, a charter member of our society, 
serve as a member of our board.’ Mr. Dickerman responded by 
expressing his admiration for the work of the Army Ordnance 
\ssociation and his pleasure in becoming a member of the board 

The president also announced the election to the board of 
Col. Herbert A. Pittsburgh Post: 
George W. Elliott, representing the Philadelphia Post; Earl B 
Post, and L. W. Scott 


Gidney, representing the 


Gilmore, representing the Los Angeles 
\lter, representing the Cincinnati Post. 

The president also announced that Maj. Gen. William Crozier, 
Chief of Ordnance of the Army, 1902-1918, who had heen in 
vited to attend the meeting, was unavoidably detained in Wash 
ington. Col. William W. Coleman, of Milwaukee, vice-president 
of the Association, also was unavoidably detained as was Maj. 
Gen. C. C. Williams, of South Hamilton, Mass., Chief of Ord 
1918-1930, The tele 


grams of special greeting to Generals Crozier and Williams and 


nance, secretary was instructed to send 


to Colonel Coleman 


The first business to come before the meeting was the report 
of the treasurer for the year 1939. General Warren submitted 


his detailed report analyzing the financial operations of the 


\ssociation for the calendar year. Receipts were $34,979.02; 
expenditures were $33,711.19. The excess of operating receipts 
over operating disbursements was $1,297.21. Cash on hand as of 


yf that 


December 31, 1939, was $3,100.66; securities owned as 
date had market value of $25,949.09. The balance sheet disclosed 


an operating reserve of $13,209.06, 


The treasurer announced that the annual audit of the financial 
records of the Association had been made by Ernst & Ernst, 
certified public accountants, as of December 31, 1939. Copies 


of the audit report were available at the meeting. The treasurer's 


report was accepted with thanks and approved. A motion also 


was unanimously adopted thanking General Warren for his ser\ 


ices to the Association as its treasurer since its foundation in 


1919. The next order of business was the annual report of the 


executive secretary. A résumé of the report is published below 


The treasurer’s report showed the following principal tabula 


tions: 
RECEIPTS AND EXPEND LRES 

Receipts 1939 1939 
Old members > 5,514.3 > 7,184.62 
Old group members 1,400.0 4,3 
New members 6,051.52 2,262.05 
New group members 2,.900.0¢ r 
Interest 1,078.75 1,1 13 
Old subscribers 1,807.12 1,726.48 
New subscribers 1,006.46 1,105.13 
Advertising 8,606.17 6,027.9 
Miscellaneous 514.76 279.48 
Lite members I 

Total 234,979.02 924,355.79 
Expe nditures 1939 19 30 
Rent > 1,309.5 S$ 1,110. 
Office expense 2,335.76 1,172.05 
Salaries 12,901.68 11,835 
Postage 1,270.52 840.26 
Annual Meeting 533.81 298.29 
Ofhce equipment 359.45 ( 
Extension 1,455.51 710.31 
Post refunds 936.47 490.75 
Contingencies 945.53 495.07 
ARMY ORDNANC! 11,549.34 5,094.13 
Taxes and insurance 51.24 
Iranster to investment account 29.38 

Total $33,711.19 925,045.86 


frederick 


of Three 


Che president described the outstanding work of Col 


H. Payne as chairman of the Association’s Committee 


Hundred on Twentieth Anniversary. Throughout the year 1939 


Colonel Payne directed the general activities of the Association 
Dp 


toward increased membership. As a result of the work of his 


\ssociation had the largest growth in any one 
1919, 


enrolled and 


committee, the 


year since its foundation in Nineteen hundred and seven 


teen new members were there Was a net gain 


in membership of 1,618. 
\s a mark of the 


for his personal leadership of this cause, General Crowell pro 
I I 


Association’s gratitude to Colonel Payne 


posed, with the concurrence of the board, that special honors 


be tendered him at this meeting. As a fitting expression of thanks, 
General Crowell proposed that honorary life membership be con 
ferred upon Colonel Payne. This proposal was unanimously and 


enthusiastically adopted. Accordingly, General Crowell pre 


sented to Colonel Payne a scroll conferring honorary life mem 


bership upon him and thanked him personally for his service 


Colonel Payne responded by thanking the president and the 


members of the board. He expressed his enjoyment of t 


he assign 
ment during the twentieth anniversary year and expressed the 


hope that membership would continue to increase. In this and all 
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other activities he 

The chairman suggested a vote of thanks to General Warren 
who made available the facilities of the Metropolitan Club where 
this meeting was held and who arranged the luncheon which 


preceded the meeting. The motion was enthusiastically adopted. 


pledged his continued active participation. 


EXCERPTS from the annual report of the executive secretary 
as submitted to the board follow : 

The total membership of the Association as of January 1, 
1939, was 3,065. 1,917 
enrolled while 299 old members were removed from the roster 


During the year new members were 
through resignation, death, and nonpayment of dues. The number 
of members in arrears was 675 of whom 61 were in arrears for 
more than 6 months. 

The following budget of 


year 1940 was submitted : 


receipts and expenditures for the 


Receipts Expenditures 


Old members $12,500 Ofhce rent > 1,530 
Old group members 6,800 Office expense 2,006 
New members 4,000 Salaries 14,000 
New group members 2,000 Postage 1,500 
Magazine subscriptions, Annual meeting 1,000 
renewal 2,000 Office equipment 500 
Magazine subscriptions, Post refunds 204 
new 1,360 Contingencies 1,200 
Advertising 12,000 Membership extension 1,500 
Interest 1,040 ARMY ORDNANC! 14,506 
Year book 1,770 

Total expected Total recommended 
income tor 1940, 241,700 expenditures 940,700 


During the year 29 new group members were enrolled and 
2 old group members were dropped from the roster. There are 
76 group members in good standing. One new life member was 
enrolled during the year. There are now 21 life members enrolled. 

During the year the Lehigh-Bethlehem Post was established 
with a membership of 59. The Post's charter was presented on 
behalf of the president by thé executive secretary at ceremonies 
held at Lehigh University on November 15, 1939, There are 
now 15 chartered posts. The total number of members affiliated 
with these local posts is 3,287, or 70.1 per cent of the total 
\ssociation membership. During the year the policy was con- 
tinued of automatically assigning new members to membership 
in the post in whose territory the member resides. 

The Twentieth Annual Meeting of the Association was held 
in Washington on October 11, 1939, and, by invitation of General 
Wesson, at the Aberdeen Proving Ground, Md., on October 12th. 
The sessions in Washington met with enthusiastic response. Six 
hundred and ten members and guests attended the industrial 
preparedness luncheon and the industrial-preparedness round 
table which followed. Seven hundred and seventy places were 
reserved for the Twentieth Anniversary Dinner. The addresses 
at these functions were historic in character by reason of their 
timeliness, importance, and content. 

At the Aberdeen Proving Ground sessions on October 12th a 
program of demonstrations was presented which, in the judg- 
ment of those who had attended Ordnance Day during twents 
years, had not been exceeded for interest and effectiveness. Some 
5,000 members and guests in attendance. Box luncheons 


were served to 1,980. The Association is under a renewed debt 


were 


of gratitude to General Wesson and the officers of his staff; to 
Col. Es B. 
Ground, and especially to Col. 
Ground staff, who was in charge of the Aberdeen program. 


Rose, commanding officer of the Aberdeen Proving 
Surton O. Lewis, of the Proving 


Coming in the twentieth anniversary year when world con- 
ditions have proved so conclusively the soundness of industrial 
preparedness, for which the Army Ordnance Association has 
stood unfalteringly since 1919, this meeting marked a milestone 
of preparedness progress. During the year throughout the coun- 


try other meetings on a similar scale and under similar auspices 


have testified to the general interest and desire to coOperate in 
our preparedness undertakings. Thus, meetings of exceptional 
size and importance were held in Chicago, Milwaukee, Cincin 


nati, Boston, Los Angeles, St. Louis, Buffalo, Pittsburgh, San 
lrancisco, and Hartford. All these gatherings have been fully 
described in ARMY OrbNANCE during the year. 

By direction of the president and trustees, a Committee of 
Three Hundred on Twentieth Anniversary of the Association 
was appointed in the fall of 1938. Col. Frederick H. Payne, 
vice-president of the Association, assumed the chairmanship oi 
this committee. With Colonel Payne's constant help, the com 
mittee succeeded in increasing the membership of the Association 
far beyond any previous total. 

The executive secretary's annual report concluded as follows 

“It will be noted from the above, and especially from the plans 
indicated by the proposed budget for 1940, that continued ex 
pansion both in membership and in service is planned. World 
events, our own armament program, and a reawakened interest 
on the part of the American people in the stability of our arma 
ment preparedness, indicate a continuing healthy growth of the 
\rmy Ordnance Association. 

“In conclusion, the executive secretary expresses his thanks 
to all officers and directors for their unfailing contidence and 
support. In particular, and with depth of feeling, he acknowl 
edges the constant cooperation of General Crowell, president of 
the Association, and General Wesson, Chief of Ordnance of the 
\rmy. In like manner the helpful interest of all officers and 
directors is a continuing element of the Association's strength 
In the spirit and hope that these will continue unabated, the 
Association, as an acknowledged leader oi 


Army Ordnance 


industrial preparedness in our country, can face contidently the 
growing obligations which, because it has fostered them, now 
depend upon it for their vindication.” 

The 


assets and liabilities : 


balance sheet of the Association showed the following 


Assets 1939 1935 
Cash on hand be 20.00 S 544.8 
Cash on deposit 3,080,606 12kRx 
Accounts receivable: 

Due trom advertisers 82.72 SO. 
Other assets: 

Securities owned 24,557.82 24,051.25 

Postage 122.75 174.24 
Furniture and fixtures 1.00 1.00 
Deterred charges: 

Commission on prepaid advertising 144.90 144.9 

Total 25,410.56 920,254.23 

Liabilities 1929 1938 
Unearned income: 

Prepaid membership dues $11,152.55 > 6,558.55 

Prepaid subscriptions to magazine 774.75 Q87.06 

Prepaid advertising 352.00 78.1 
Rese rves: 

Endowment fund 822.50 822.51 


2,100.00 2,100.06 


Life memberships 


Operating 15,408.08 


reserve 13,209.00 


Total $28,410.86 $26,254.23 


Gerorce W. Ecviiorr Evecrep to Direcrorsuip 
Ge IRGE W. ELLIOTT, vice-president of the Philadelphia 
Post Philadelphia Chamber ot 


Commerce, has been elected to membership on the national board 


and general secretary of the 


of directors of the Army Ordnance Association representing 
the Philadelphia chapter. Mr. Elliott long has -been identified 
with the civic and industrial life of his city. He served as direc 
tor of public safety there prior to his affiliation with the Phil 
adelphia Chamber of Commerce in 1928. He is president of the 
soy Council of Philadelphia, vice-president of the Crime Pre 
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vention Association of that city, and a member of the executive 
committee of the National Safety interest in 
Ordnance affairs has been closely identified with the Philadelphia 


Council. His 


Ordnance District under the leadership of Philip H. Gadsden, 
the district chief. He is a welcome and valued addition to the 


board of directors of the national society. 


New AssisTANtT CuH1EFs OF Detrrotr OrpNANCE District 


ALEX DOW, chief of the Detroit Ordnance District, has 
nominated, and the Chief of Ordnance has confirmed the ap 
pointments of, two gentlemen who will serve as assistant chiefs 
of the Detroit district. Frank W. Steere, president of the Pontiac 
Chamber of Commerce, Pontiac, Mich., and William B. Hurley, 
an engineer of the Detroit Edison Company, are the new ap- 
pointees. Both are welcome additions to the small but important 
group of civilian leaders who are rendering such self-sacrificing 
and highly valued service to industrial preparedness in the 
capacities of chiefs, assistant chiefs, and members of advisory 
boards of the fourteen Ordnance districts throughout the country. 


Los ANGELEs Post 


| HE Ordnance stalwarts of Southern California, tive hundred 
strong, led by Earl B. Gilmore, president of the Los Angeles 
Post, Army Ordnance Association, held their annual Ordnance 
Day at Fort MacArthur, San Pedro, Calif., on Sunday, March 
3ist. Col. E. A. Stockton, Jr., C.A.C., commanding officer at 
Fort MacArthur, directed a day of demonstrations and exhibits 
which rivaled Ordnance Day as it has been observed at the 
Aberdeen Proving Ground for so many years. Maj. Ralph Cook 
Scott, secretary of the Post, was in general charge of arrange 
ments. Every detail of the meeting reflected great credit upon 
the ability and zeal of Colonel Stockton and the officers and men 
of his command and upon the leadership and energy of Mr. 
Gilmore and Major Scott. 

The meeting brought to a climax a 2-day session which started 
on the evening of March 29th with the annual dinner meeting of 
the Post at the Los Athletic Club. At this meeting 


several hundred members of the Post were present to hear the 


Angeles 


addresses given by Max A. Koffman, vice-president of the Los 
Col. L. \. Codd, 
Mr. Gilmore presided. 


Angeles Chamber of Commerce, and Lieut. 
Ord. Res., editor of ArkMy ORDNANCE, 

In his address, Mr. Koffman 
resources of the Los Angeles area, particularly in terms of those 


related to the 


described the vast industrial 


industries which are closely national defense 
\lready this region has demonstrated its close relationship to 
ordnance progress and industrial preparedness as evidenced by 
the production and educational orders which are under way in 
los Angeles. In this city is located a regional Ordnance procure 
ment office—known as the Los Angeles Ordnance Region 

with its headquarters staffed by an executive officer and several 
civilian engineers Koffman 


members of the defense forces who were present that Southern 


and secretaries. Mr. assured the 


California stands ready with its entire man power and manu 
facturing power to aid the industrial-preparedness cause to the 
very maximum of its ability. 

Colonel Codd spoke on the subject, “The Essentials of Modern 
Our National Defense.” He de 
field of 


Industrial Preparedness for 


scribed the progress which has been made in_ the 
industrial-mobilization planning. 

“The four essentials of modern ordnance preparedness,” he 
said, “are included in the four types of activity which are now 
under way. The first of these is the production order under 
which the War Department is procuring the weapons, ammuni 
tion, and other equipment needed by our Regular Army, Na 
tional Guard, and Reserve forces. The second essential is the 
educational order. Educational orders are training orders given 


to private industry for the production of noncommercial items 


of military equipment. Progress has been made in allotting orders 
to those industries upon which we must depend in time of war 
to manufacture our military armament. 
“The third factor is an adequate supply of strategic and critical 
While the United States is 
lack certain commodities 
program in 


raw materials. practically self 
which our 


sufficient, we do without 


armament peace and in war could be seriously 


jeopardized. The Army is now accumulating small reserves ot 
some of these items for future use. 

“The fourth factor in modern ordnance preparedness is the 
production study by which selected companies are trained in the 
analysis of war-time production difficulties so that in the event 
[ more 


of a major emergency they can the more quickly and 


expeditiously undertake any war-time assignment 
“But these are not new ideas,”’ Colonel Codd said. “They have 
been sponsored and urged by the Army Ordnance Association 


for many years. Fortunately the people of the United States 


today—by realization of world conditions—have come to see 
the necessity and logic of such enterprises. 

“Industry in Los Angeles is codperating splendidly in the 
program, and the fine efforts of Mr. Gilmore and his associates 
of the Los Angeles chapter of the Association have been of 
tremendous help in bringing about a proper realization of the 
importance of these factors of our national defense 

Others at the speakers’ table, in addition to Mr. 
Colonel Stockton, Mr, Koffman, Colonel Codd and Major Scott, 
were: Col. Rush B. Lincoln, A.C., 
Field; Col. Halsey E. Yates, Inf., executive officer of the South 
ern California Military District, in charge of all Reserve-ofticer 


activities in Southern California; Col. R. W. Pinger, Ord. Dept., 


Gilmore, 


commanding officer, March 


Ordnance officer of the Ninth Corps Area; Lieut. Col. H. \ 


Hopkins, A.C., March Field; Maj. George D. Hamilton, 
U.S.M.C., officer in charge of Marine Reserve activities in 
Southern California; Maj. Thomas M. Jervey, Ord. Dept., 
Ordnance officer, March Field, and Maj. A. R. Baird, Ord 


Dept., executive assistant of the Los Angeles Ordnance Region 
The Fort MacArthur began at 10 a. M. with 


firings of antiaircraft targets. All 


program at 


3-inch guns against towed 


firings and demonstrations throughout the day were conducted 
by the 63rd Regiment of Coast Artillery ( Antiaircraft) stationed 
Several courses were flown and remarkably 


this and all 


at Fort MacArthur 


accurate results were obtained. Following other 


demonstrations, those present (admission was by invitation only ) 
permitted Phis 
by a splendid exhibition of machine-gun firing against an air 


was followed 


were to inspect the equipment. 


crait target. Caliber .50 and caliber .30 antiaircraft machine 


guns were used. Next the visitors were taken to various loca 
tions on the upper reservation for inspection of seacoast fortitica 
tions and 155-mm. G.P.F. guns. 

12:15 


seated in the mess halls of the barracks for 


Luncheon was served at Guests were comtortably 
a delicious dinner, 
prepared and served by the personnel of the 63rd Coast Artillery 

The afternoon held 
At 1 there was a drill and inspection of 14-inch rail 
way 


uo. 


program was at the lower reservation 


30 P.M, 


artillery—the most powerful guns of their type in the 


Army. Following this, visitors were conducted through 


a most complete display of ordnance equipment arranged 


around the parade ground. Included in the display were anti 


aircraft machine antiaircraft artillery, fire-control and 


searchlight equipment. There was an instructive display of avia 


guns, 


tion ordnance from March Field, an interesting exhibit of small 
arms, and a complete group of antiaircraft transportation, repair 
and wrecker vehicles. 

Coast 
Colonel 


The program concluded with a parade of the 63rd 


Artillery Regiment, at which the reviewing officer, 


Stockton, was accompanied by Mr. Gilmore, Colonel Codd, and 
Major Baird. 

At the close of the 
Angeles but from other cities of Southern 


program, the hundreds who had come 


not only from Los 
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California, were loud in their praise of the inspiring program 
arranged by Colonel Stockton and so ably presented by the 
officers and men of his command. The educational value of the 
exhibits gave further proof that industrial preparedness is a 
vital force for our national security in Southern California in 
as great a degree as in other sections of the country. 

The Los Angeles chapter of the Army Ordnance Association 
was formed May 27, 1936, and has a membership of nearly two 
hundred. Its officers and directors are: Mr. Gilmore, president ; 
Mr. Donald Douglas, vice-president; Col. W. H. Adams, Lieut. 
Col. Ralph O. Cragin, Lieut. Col. M. M. Mitchell, Mr. H. S. 
Hitchcock, Mr. F. B. Cole, Mr. Koffman, directors; 
Capt. Samuel K. Rindge, treasurer, and Major Scott, secretary. 


and 


LeHIGH-BETHLEHEM Post 

Bric. GEN. C. T. 
Ordnance and chief of the 
Department, was the principal speaker at the regular meeting of 
the Lehigh-Bethlehem Post of the Association on the evening 
of March 13, 1940. The meeting was held at the Bethlehem Club 
and was attended by a large representation from the student 
body and from the various industries in and around Bethlehem. 
EK. G. Uhl, Lehigh °41, president of the chapter. presided. Dr. 
C. C. Williams, president of the university, was an honor guest. 
Speaking on the ordnance problem, General Harris presented 
factors and 


HARRIS, Jr. Assistant to the Chief of 


Industrial Service of the Ordnance 


a comprehensive review of the various involved 
stressed the time element required in the transition of American 
industry from a peace to a war footing in the event of a 
major emergency. In appraising the magnitude of the problem, 
General Harris spoke highly of the industrial concerns in the 
Bethlehem area which have such an important role in our na- 
tional defense. He paid tribute to American industry in general 
for the effective way in which it is coOperating with the Ord- 
nance Department on the present armament program and cited 
figures showing the remarkable progress which has been made 
in carrying out this program. He described the steps which are 
being taken in placing educational orders for ordnance produc- 
tion and also the program of production studies which is now 
under way with private commercial plants. He congratulated the 
members of the Post which is unique among chapters of the 
Army Ordnance Association in that it combines student and 
industrial memberships. 

President Williams greeted General Harris and other visitors 
who included Lieut. Comdr. G. D. Linke, naval inspector of 
S. Leonard, head of the depart- 
ment of military Col. 
C. C. Curtis, commanding officer of the 213th Regiment of Coast 
Lieut. Col. L. C. Atwood, executive officer of the 
regiment; Lieut. Col. J. A. Hall, 314th Infantry Regiment, 
Organized Reserves; Lieut. Col. L. A. Codd, editor of Army 
OrpNANCE; Capt. B. S. Mesick, founder of the Lehigh-Beth- 
lehem Post, who is in charge of the Ordnance Unit, R.O.T.C., 
at Lehigh, and Capt. W. S. 
delphia Ordnance District. Robert Caemmerer, Lehigh ’41, a 


ordnance at Bethlehem; Col. J. 
science and tactics at the university; 


Artillery ; 


Broberg, representing the Phila- 


member of the executive committee of the chapter, was chairman 
of the committee on arrangements. 

Preceding the meeting, General Harris visited the university's 
department of military science and tactics and also the Beth- 
lehem Steel Company’s plant at Bethlehem. 


M.I.T. Post 


THE regular monthly meeting of the Massachusetts Institute 
of Technology Post, held March 7th, had as its principal speaker 
Prof. Tenney L. Davis of the Institute faculty. Doctor Davis, 
on powder and explosives, 


who is an acknowledged authority 
spoke on “High Explosive Bombs in Modern Warfare.” He 
discussed the chemistry of the more important explosives as 


well as the uses of bombs. Following the lecture, Doctor Davis 
answered questions from members. The meeting was well at 
tended not only by the student membership but by many Regular 
and Reserve Ordnance officers. 

The Post has scheduled for its April meeting a visit to the 
101st Ordnance Company, Massachusetts National Guard. This 
organization, which is a medium maintenance company with a 
high record of efficiency, will present a demonstration of its 
equipment. 


RETIREMENT OF COLONEL JORDAN 


Co. HARRY B. JORDAN, 
nance Department, retired from active military service February 
29, 1940, having reached the statutory retirement age. In relin 


quishing his active duties, Colonel Jordan completed a military 


well-known officer of the Ord 


career of distinction. His most recent tour of duty as command 
ing officer of the Nansemond Ordnance Depot and his preceding 
assignment as director of the Army Industrial College were 
notable periods in a record of service begun upon his appoint 
ment to the United States Military Academy from which he was 
graduated in 1901. He also was graduated from the Army War 
College, 1925; the Army Industrial College, 1926, and the Com 
mand and General Staff School, 1927. 
Beginning his military career as a 
Cavalry, Colonel Jordan was detailed to the Ordnance Depart 


ment in 1903, embarking upon a tong period of service at arsenals 


second lieutenant of 


and depots culminating in his service overseas with the American 
Expeditionary Forces. He was among the first Ordnance officers 
to serve in France where he took active part in the organization 
required for the supply of ordnance equipment to the A.E.F. 
and the Allies. He returned to this country to assume the im 
Arsenal 
and directed the program of completing there the famous British 
Mark VIII tanks which were then under manufacture. 

Colonel Jordan’s greatest success, however, came during the 


portant post of commanding officer of the Rock Island 


four years he served as director of the Army Industrial College. 
He continued the high standards of that school and broadened 
its curriculum. The college, during his tenure, grew in numbers 
and esteem, bringing it to a par in importance and scope with 
the other service schools of the Army and Navy. 

Colonel Jordan was a frequent contributor to the pages of this 
journal, thus adding to his host of friends in American industrial 
and economic pursuits. These will join with the many charter 
members of the Army Ordnance Association in extending to him 
the congratulations which are his due for an outstanding military 


record and their wishes for many happy years. 


GacE LABORATORY AT THE UNIVERSITY OF CINCINNATI 


THE sixth in a series of gage laboratories being established 
by the Ordnance Department at universities located in impot 
tant manufacturing centers was formally opened at the Univer- 
sity of Cincinnati on January 19, 1940, Formal presentation of 
the laboratory to the university had been made by Maj. Gen 
C. M. Wesson, Chief of Ordnance, on the occasion of his visit 
to Cincinnati early last summer. During the succeeding months, 
appropriate space was prepared in the basic science laboratory, 
and the gage-checking equipment was shipped and _ installed. 
FE. A. Muller, chief of the Cincinnati Ordnance District, turned 
over the completed instailation to President Raymond Walters 
with remarks appropriate to the occasion. Walters 
replied in a brief address, in which he pointed out how gladly 


President 


the University of Cincinnati undertook the custody of the labora 
tory which was to be used for the benefit of students, manu- 
facturers, and the Ordnance Department. 

\fter the formal opening, the laboratory was inspected by 
faculty members, students, manufacturers representatives, and 


Reserve officers. The following day, L. W. Dwyer, chief gage 
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designer of Watervliet Arsenal, was present and served as an 
instructor in the use of the equipment to faculty members, stu 
dents, Reserve officers, and the personnel of the Cincinnati Ord- 
nance District Office. Previously, Mr. Dwyer had presented an 
illustrated talk 
sociation and the Reserve officers of the district on “The Basic 
This 


before members of the Army Ordnance As 


Principles of Interchangeable Manufacture.” interesting 
address was followed by a discussion period. 
The laboratory equipment includes precision blocks, sine bars, 


micrometers, and the usual supply of small but important items 


of equipment. Among the larger units are a P. & W. super 
micrometer, a Taft-Pierce 36-inch bench center, screw thread 
comparators, toolmakers’ microscope and a P. & W. measur 


ing machine of 4-foot capacity. Valuable additions are two mod 
ern visual gages furnished through the courtesy of the Sheffield 
Gage Corporation. 

Maj. #*. A. McMahon, 
Ordnance District, supervised the installation of the 


executive officer of the Cincinnati 
lal oratory, 
and Dr. Walter Soller, director of the basic science laboratory 
of the University of Cincinnati is in charge. The university 
plans to establish courses of instruction in the use and checking 


of gages at an early date. 


INSIGNIA AND SERVICES 


ALL members of the Army Ordnance Association should be 
familiar with the various insignia and services that may be ob 


tained at nominal cost through the Executive Offices of the 
society at 806 Mills Building, Washington, D. C. 

The medal of the Association is the principal emblem for wear 
with military uniform. Struck from bronze taken from a captured 
German cannon, it consists of the coat of arms of the Association 
suspended from a ribbon of grosgrain silk in the Association's 
colors—crimson, yellow, piped in black. A miniature medal, bar 


ribbon, civilian pin in bronze or gold, and a lapel bar also 
are available. 

\ wall plaque of the Association's seal in art plaster, 8 by 9 
inches, colored in crimson and bronze, likewise may be obtained 
by members. The plaque makes a particularly effective decora 
tion in office or library. 

Many ARMY 
from year to year until they have built up what is considered to 


readers ot ORDNANCE have saved their copies 


complete library of authentic information on the 


United States. The Association now 


be the only 
armament of the offers a 
binding service to those who wish to preserve their set of ARMY 
ORDNANCE in a more permanent form. Copies are bound, six 
issues to the volume, in three-quarters maroon calf or in 
maroon buckram. 

In response to requests, the Association now has available a 
membership certificate, 1414 by 9 inches, suitable for framing 
The certificate will be engrossed with the member’s name. Write 


to the above address for prices or further information. 


New MEMBERS 


Dvrinc the period February 1, 1940, to March 31, 1940, 


inclusive, the following applicants were admitted to membership 


in the Army Ordnance Association: Gale L. Adams, San 
Marino, Calif.; M. Albertson, Houston, Tex.; Arthur B 
\llison, Montgomery County, Pa.; Daniel W. Allison, Long 
Beach, Calif.; John B. R. Anderson, Pittsburgh, Pa.; Wm. W. 


Paul FE. 
Baily, Canton, Ohio; Glenn J. Baker, Shreve 
Baker, Ind.: William W. Baker, 
Leland Chandler Ball, Cincinnati, Ohio; A. G 


\nderson, Providence, R. I.; Atwood, Kingsport, Tenn. 
Thaddeus F. 
La.; W. E. 
Cincinnati, Ohio ; 
Ballenberg, Chicago, Ill.; Charles E. Balough, Canton, Ohio; 
farbier, Woodside, N. Y.; William H. Bassett, Jr., 
Lloyd E 
Allen P 


port, Evansville, 


Edmond G. 
Scarsdale, N. Y.; 
Wilmette, 


Baum, Cincinnati, Ohio; 
Euclid, Ohio; 


Robert F 
mm: SB: & 


Beach, Benbow, 


Blade, Arlington, Va.; Harry P. Blake, Canton, Ohio; Edgar 
S. Bloom, New York, N. \ William H. Breunig, Cincinnati 
Ohio; Ames Brown, New York, N. Y. 


Frank P. Campbell, Waukegan, Ill.; Carl F. Carlstrom, 


Worcester, Mass.; W. A. Carmichael, New Haven, Conn 
Leo A. Carten, Washington, D. C.; F. E. Carter, Newark, N. J 
Grant C. Caywood, Omaha, Nebr.; Donald Charlton, Wyomis 
sing, Pa.; Judson I. Cohen, New York, N. Y.; John H. Collier, 
Providence, R. I.; Ray T. Congleton, Cincinnati, Ohio; Lammot 


du Pont Wilmington, Del.; H. D. Coy, 
N. J.; Ernest S. Craig, Providence, R. I; W. W 
Washington, D. C.; John H. Crones, Chicago, I1l.; Reuben Upton 
Darby, II, Woodlawn, Md.; J. B. Decker, Elkton, Md.; Weber 
de\ ore, New York, N. #7 

Charles Engelhard, Newark, N. J.; Charles W. 
Newark, N. J.; William F. Philadelphia, Pa.; Melvin J 
Evans, Chicago, Ill.; Walter Evensen, Chicago, Ill.; Walter ] 
Ewbank, Washington, D. C.; E. G veland, Ohio; 


( opeland, Newark, 


Cromley, 


| nec ll ard, 


Errig, 


Fahlman, Cle 


C. C. Felton, New York, N. ‘ Donald M. Feurt, San Fran 
cisco, Calif.; C. S. Finegan, Shreveport, La.; John M. Fisher, 
Washington, D. C.; Edward T. Foster, Omaha, Nebr.; Julius | 


Funk, New York, N. Y. 


Wm. F. Gallagher, Springfield, Mass.; Perry D. Gasnier, 
Detroit, Mich.; F. H. Geisler, Canton, Ohio; James E. Gleason, 
Rochester, N. Y.; Alvin C, Goddard, New York, N. Y.; Carl 


Gotthardt, Bridgeport, Conn Richard A. Grinnell, Berkeley, 


Calif.; Willard L. Groene, Cincinnati, Ohio; William R. Hains 
worth, New York, N. \ Bob Hamilton, Racine, Wis.; George 
L. Harberger, Pottstown, Pa Earl Haskins, Canton, Ohio; 
\dam P. Heist, West Reading, Pa.; William H. Hendrick, 
Quantico, Va Arthur A. Hess, Eastford, Conn Ross M 


Heyl, Oakmont, Pa.; R. DeW. Higgins, Sewickley, Pa.; 7 


Kirk Hill, Los Angeles, Calif.; Samuel W. Himel, Allentown, 
Pa.; H. D. Hinshaw, Fort Wayne, Ind.; W. H. Hitchcock, New 
York, N. Y.; James H. Holan, Jr., Lakewood, Ohio; J. L. 
Homer, Fort Sheridan, Ill.; William R. Huber, Langley Field, 
Va.; Homer D. Huey, Baltimore, Md.; S. Foster Hunt, 
Providence, R. I. 

George W. Jackman, Waterbury, Conn.; Joseph C. Jefferds, 


Mass.; C. A. Johnstone, 
Jones, Jr., Evansville, Ind.; Malcolm F, 
Pa.; Clifford F. Kaiser, Glen Head, N. Y.; Charles H. Kanavel, 
Arlington, Va.; Charles F. Kemper, Harbeson, Del.; J. M. 
Kennedy, Rome, N. Y.; Robert L. Kenngott, New York, N. Y.; 
Wm. R. Kepler, Wauwatosa, Wis.; John C. Keplinger, Canton, 
Ohio; J. M. Kerr, Detroit, Mich.; Leo A. Kiley, Buffalo, N. Y.; 


Wash.; George S 


Seattle, ‘ 
Judkins, Mcke ¢ sport, 


Boston, 


Harry Klausmann, Newark, N. J Karl Kopplin, St. Louis 
County, Mo.; M. C. Kuepfer, Canton, Ohio; R. E. Laffler, 
St. Louis, Mo.; Robert Lawson, Chicago, Ill.; G. D. Linke, 


Bethlehem, Pa. 
Markey, East Orange, N. J.; J. Harry Marshall, 
James W. Martin, New York, N. Y.; H. R 


Re yscoe | , 


Providence, R. |.; 


Matheny, Detroit, Mich.; William M. McBride, Hartford, 
Conn.; Forrest A. McCall, Rock Island, Ill.; Gerard E. M« 
Hugh, Winthrop, Mass.; Robert J. Meier, Boston, Mass 
\lfred W. Minuse, Mount Vernon, N. Y.; W. F. Mittendorf, 
Newark, N. J.; Holbrook Mulford, Chicago, Ill; R. Lindley 


Daniel D. M. Musgrave, Wash 
Mustee, Holden, Wash.: John S 
Andrew H. Neubauer, Los Angeles 
Calif.; Paul C. Nicholson, Providence, R. I.; Donald C. Noakes, 
New York, N. Y William P. Pahls, Los Angeles, Calif 
Zelmer W. Pigue, Lexington, Ky Bernard E, Pollak 
York, N. Y.: Wallace L. Pond, Providence, R. | 

Fred C., Beaver, Pa.; E. L. Reller, Kirkwood, Mo.;: 


| - (eorges | Roach, Evans ill 


Murray, Providence, R. I.; 
ington, D. C.; Glenn F., 


Myers, Rochester, N. » $e 


Raab, 
Ira S. Ripley, Providence, R 
Ind.; Ralph G, Rogers, Evansville, Ind.; V. P , Chicago, 
Ill.; Louis Ruthenburg, Ind. ; 


Richmond, Va.; A. E. Providence, R 


Evansville, James Fleet Rvland, 


Saunders, [.; Herbert ] 
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Schaumburg, Detroit, Mich.; R. Schnakenburg, Evansville, Ind. ; 
K. Schumpelt, Newark, N. J.; R. G. Scott, New Bedford, 
Mass.; Lloyd F. Scudder, New York, N. Y.; F. E. Sellman, 
New York, N. Y.; Francis F. Shipton, Sturges, S. Dak.; 
Frederick W. Sinram, Cleveland, Ohio; L. A. Skinner, Atlanta, 
Harold S. Smith, Lisle, N. Y¥.; Maxwell Y. Snow, Mil- 
Lyman B. Sperry, Grand Rapids, Mich.; W. L. 
York, N. Y.; j. E. Stapleton, Fayette, Mo.; 


Ga.; 
waukee, Wis. ; 
Stancliffe, New 


William H. Sublette, Baldwin Park, Calif.; Sulpen Sully, 
El Paso, Tex. 

Alden P. Taber, Langley Field, Va.; John G. Tappert, 
Philadelphia, Pa.; R. S. Taylor, Evansville, Ind.; C. W. 
Thomas, Detroit, Mich.; G. W. Thomas, Allentown, Pa.; Wm. J. 
Timberman, Jr., Ridgewood, N. J.; N. 1. Townsend, Evans- 


ville, Ind.; Richard S. Turner, Atlanta, Ga.;: Edwin R. Tuttle. 
Brookline, Mass. 

H. S. Ullmann, Chicago, Ill.; F. S. Van Valkenburg, Water- 
Conn.; James F. Van Valkenburg, yy © 
Robert N. Voigt, Gary, Ind.; E. Dwight Warner, Springtield, 
Mass.: C. P. Weekes, Massillon, Ohio; Brinton Welser, Mil 
Wis.; Harold Whitehead, Newark, N. J.; L. A. 
Wiggins, Rome, N. Y.: David F. Wilber, Oneonta, N. Y.: 
Alvin M. Williams, Newark, N. J.; P, Wilson, Fort 
Benning, Ga.; William H. Wilson, East Orange, N. J.; Frank 
H. Winter, Indio, Calif.; Lambert J. Wischerath, Buffalo, N. Y.; 
Karl M. Wise, South Bend, Ind; Howard F. Woodtin, Rutland, 
Vt.; F. Zimmermann, Newark, N. J. 


bury, Collingdale, 


waukee, 


Robert 


NECROLOGY 


S AMUEL MATTHEW VAUCLAIN, chairman of the board 
of the Baldwin Locomotive Works and an outstanding figure in 
the mobilization of American industry in the early stages of the 
World War, died at Philadelphia, Pa., on February 4th. He 
was a charter member of the Army Ordnance Association whose 
loyalty to the national defense continued unabated since 1918. 

An officer and director of many business and industrial or- 
ganizations, Mr. Vauclain had been associated with the Baldwin 
Locomotive Works since 1883. He hecame vice-president of that 
organization in 1919, and chairman of the 
hoard in 1929, 

First as chairman of the Locomotive and War Committee of 
the ¢ Defense and later as chairman of the 
Special Plants Munitions of the 


War Industries Board, Mr. Vauclain rendered outstanding ser\ 


1914, president in 


‘ouncil of National 


Advisory Committee on and 
ice in the mobilization of America’s industrial power for defense 
His work in this regard was particularly close to the Ordnance 
lepartment of the Army. 

For his war service to the United States, Mr. Vauclain was 
awarded the Distinguished Service Medal in 1919. He was also 
Italy. 


Legion of 


the recipient of I] Cancelliere Order of the Crown of 


Order of Polonia Restituta, and Chevalier of the 
Honor. 

Mr. Vauclain was a familiar and admired tigure at meetings 
of the Army Ordnance Association, particularly at the Aberdeen 
Proving Ground. He will be missed by all his associates as an 
exemplar of a type of virile American administrator who in 
time of emergency possesses in high degree the rare quality of 


getting things done 


Ni TICE has been received of the death of the following mem 
Association: H. G. Dalton, Cleveland, Ohio; John J 
\la.; P. P. Kearney, Ardmore, Okla.: 


hers of the 


Grimes, Birmingham, 


Fred K. Knowlton, Rochester, N. Y.: Henry W. Linneen. 
Manhasset, L. I., N. Y.: William L. MacRae, Syracuse, N. Y.: 
Philip , Rhinelander, Long Beach, N. Y.; Victor Showalter, 
Elgin, Ill. To their relatives and friends, ARMY ORDNANCE, 


\ssociation membership, extends condolences, 


on behalf of the 
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The following abstracts are based on current periodicals and 
events and aim to present a wide range of facts and opinions 
regarding recent developments of professional military in 


terest. Quotation marks are omitted but sources are indicated. 
TESTS OF 


Garand M1, 
cerned with types of accessories and lubrication for the ritl 


THE 


con 


EXHAUSTIVE 


caliber .30 


ConTINUING 
semiautomatic _ rifle, primarily 
under various conditions of service, the Infantry Board at Fort 
Benning, Ga., recently tired 40,000 rounds of ammunition from 
stock rifles. Every effort was made to duplicate the worst con 
ditions likely to be encountered in active campaign, according 
to the d<rmy and Navy Register. 

Tests included check firing with special high-power armor 
piercing ammunition; firing with ammunition encrusted with 
mud, sand, and water: firing with ammunition which had been 
soaked in water and ieft to corrode in bandoleers for several 
days. The rifles were fired several hundred rounds a day for 
four successive days without cleaning or oiling. They were not 
put out of action. The rifles were sprayed with water and throw: 
around in the sand and dirt and then tired with only suc! 
wiping off as the soldier did with his bare hands. They con 
tinued to function, and in not a single one of the tests 


them 


Was a 
rifle put out of action, nor did any of appear to have 
lost accuracy. 

Another test consisted of putting each of the rifles, equipped 
with two different types of front-end assemblies, through the 
standard bayonet course two hundred times with untrained men 
The rifles were test-tired for accuracy before and after, and the 
results compared. It was found that their accuracy and function 
ing had not been affected. The rifles functioned as well with the 
bayonets on as off, so that it has not been necessary to sacrifice 
ruggedness or usefulness in close combat, in order to gain the 
increase in fire power the rifle provides. 

These and other tests further contirmed the conclusion drawn 
irom previous experience with the new semiautomatic rifle, 
involving the firing of hundreds of thousands of rounds, that the 
Garand is the tinest shoulder rifle in the world, Contrary to what 
might be expected, since any automatic weapon is necessarils 
a more complicated piece of mechanism than a hand-operated 
one, the mechanical maintenance and repair work necessary t 
keep it in action is actually less than for the old Springtield; 
also, while the accuracy of the Springheld for individual shots 
in slow fire of short duration has never been exceeded with any 
military weapon, it has been found that when there is consider 
able firing to be done in a given length of time, as in battle, the 
average accuracy of such fire is considerably greater with th: 
Garand rifle, due to the fact that the firer’s position is not dis 
turbed between shots by any necessity for hand manipulation 
The reduction in recoil as compared to the Springtield or other 
reduces the drain 


high-power shoulder rifles greatly upon the 


physical and nervous endurance of the tirer. Prolonged tiring 


does not result in the bruised shoulder, cheek, and nose as 


sociated with other high-power rifles. The result was striking] 
illustrated when an equal number of men of equal training tired 
over the same course with both the Springtield and the Garand 
The group firing the Garand 


rifle, and the results compared. 


2.36 


obtained times as many hits per man per minute as_ the 


group tiring the Springfield. 

The effect 
with this 
minute, and more minutes of effective firing. 


is to increase the tire efficiency ot troops armed 


weapon—more accuracy per shot, more shots per 
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A Novet TRAINING MANEUVER FOR ORDNANCE RESERVISTS 


By Litur. R. B. SHumMan, Orp. REs. 


| HE job of the Ordnance Department may be divided into two 


principal tasks: (1) Technical advance and and 


(2) Storage, 


procurement, 
issue and maintenance. The former is the respon 
latter of the tield 


service. It would be ridiculous to argue which of the two func 


sibility of the manufacturing branch, the 


tions of the Department is the more important, for they are 
mutually dependent. It seems especially true, however, that in 
time of peace the Field, or Military, Service, as more purely an 
\rmy organization, is less familiar to the industrialist and our 
citizenry in general than the manufacturing or Industrial Service. 
The reasons for this are obvious enough. The fact remains, how- 
ever, that both services are working toward the same end—the 


increase of the combat efficiency of the Army. Because of this 


relationship, it is felt that a sketch of some methods employed to 
advance the training of the Field Service and, especially, assigned 


civilian components, may be of interest to readers of ARM) 


ORDNANCE, 
There are peculiar difficulties encountered in effecting training 
of civilian components from the Field Service point of view—a 


point of view important to the great bulk of the Ordnane« 


Reservists in the Seventh and Eighth Corps Areas since they are 
assigned to Military Service units. A Reserve officer assigned to 
the Industrial Service of the Department may readily be assigned 
to an arsenal or, in some instances, may do much to perfect him- 
self in the details of his potential war assignment while on the 


job in civilian life, as in the case of a superintendent of a 


machine-tool firm which is working on an educational order 





RePAtRING CALIBER .30 MacHINE GUN OF THE 12TH CAVALRY 


aT Boca Cuica Tarcet RANGE 


R.O.T.C. cadets to a 


light or medium maintenance company of the Regular 


The assignment of Reserve officers or 
Army 1s 
another matter. Such a company organization is presumed to be 
a mobile unit, especially in light of the doctrines of our Army 
which stress aggressive and mobile warfare, The temptation of a 
technical service, however, is to immobilize itself by the continu 
ous addition of facilities which are most useful at a base in peace 
an inpossible luxury under war conditions. 


time but represent 


403 
The reduction of a maintenance unit’s encumbrances to the 
hare minimum lessens the number of trucks necessary and the 


time and labor involved in setting up shop, thus permitting devo 
tion of the greatest possible time to the actual work of inspection, 
reduction of the im 


repair, and field modification. But such a 


pedimenta of the divisional Ordnance company to the basic re 


quirements for performance of the job is likely to be a paper 


proposition unless the organization engages in field maneuvers 
which realistically present the problem to officers and men, It 


can be seen, therefore, that civilian components assigned to 
Regular Army Ordnance units of this type cannot be expected to 
gain a sound appreciation of war-time conditions unless they take 
part in field work under circumstances which present a “reason 
able facsimile” of war conditions. 

organization 


Furthermore, the technical side of the Ordnance 


tends to be emphasized at the expense of the unit’s self-main 


tenance activities while on the post. (Self-maintenance activities 
referred to include such elemental functions of held operations as 
the movement of the truck convoy, operation of the mess, loading 
and unloading of trucks, rapid erection of shelter for equipment 


and personnel, and the like. ) 


Br \RING in mind the general considerations outlined above, 
Col. Edward A. 
Eighth Corps Area, and Col. James K. Crain, corps-area Ord 


Keyes, in charge of civilian components in the 


nance officer, decided, in 1938, that the best interests of assigned 


Reserve officers, R.O.T.C. cadets, and the Regular Ordnance 


company (medium maintenance) assigned to the 2nd Division at 
Fort Sam Houston, Tex., would be served by the institution of a 
4-week training maneuver by truck convoy through South Texas 
that (\rmy National 


1,000 miles traveled by the pro 


It was decided several and Guard 


posts 
units should be covered in the 
\nnual inspection requirements of the 


visional unit established. 


various units visited would be taken care of by joint action of the 
detail from the 2nd Ordnance Company and the attached civilian 
components 


rhe trial was made in the summer of 1938, the Provisional 


for the occasion being 
\. Woody, then post 


Houston and com 


Ordnance Company formed 


under the command of Maj, G 


Ordnance officer at Fort Sam 


manding officer of the 2nd Ordnance Company. The 
results seeming to justify further efforts, a Provi 
sional Ordnance Company was set up for the sum 
mer of 1939, composed of forty men of the 2nd Ord 


nance Company and forty R.O.T.C. cadets. The 


great majority of the cadets were engineering seniors 
in their respective universities. The group of cadets 
was made up mostly from the Ordnance Unit at the 
University of Oklahoma but also included men from 
\rkansas, State Uni 


\gricultural College, 


the University of 
lowa, North Dakota 
] | 


School of Mines, University of Nebraska, 


ersity of 
Missouri 
and the 
University of Minnesota 

Ist lieutenant, 


Four Reserve officers, including one 


and three 2nd lieutenants, were attached for the 30 


rhe 


tuted was under the command of Capt. W. J. Crowe, 


day period. Provisional Company thus insti 


Ordnance Department, whose regular assignment is 


with the Ordnance R.O.T.C. Unit at the University 


of Oklahoma, The motor convoy was made up at 


(amp Bullis, Tex., summer training area of the 2nd 


Division, and left with twenty trucks and a personnel of eighty 
Monday, June 19, 1939, The R.O.T. 


arrived at Camp Bullis on June 4th, had had two weeks of pre 


ve on cadets, having 


liminary training to prepare them tor the trip 


The service section or shop unit of the Ordnance company 


included in its mechanical equipment a lathe, a grinder, a milling 


machine, electric- and gas-welding equipment, and a gasolin 


operated generator for the power tools mentioned. The armory 
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No Power loss 
ON TURNS 


Through the perfection of an ingenious but 
simple method of gearing, CLETRAC en- 
gineers have made it possible for CLETRAC 
crawler tractors to make turns without hav- 
ing the power disconnected on one track 
and forced on the other track! Each track 
gets its full share of engine power by means 
of this exclusive differential steering 
method. Perfect safety and control is as- 
sured when going down-grade with the 
tractor coasting, and the load pushing. 
BUILT TO ENDURE, CLETRAC gives 
longer DEPENDABLE tractor life. 


THE CLEVELAND TRACTOR CO. 
CLEVELAND, OHIO 








and artillery sections were provided with their respective com 
plements of tools and parts. 

The service section’s relatively weighty machines were loaded 
and unloaded from trucks with a tripod. Without any attempt 
being made to set a record, it was determined that this section, 
with its three tents, could be set up in an hour and a half from 
the time the trucks arrived on the site. 

Following is an example of the training routine for the 
combined force of Regulars and R.O.T.C. cadets, founded on a 





; 
. 





ath 
ew 
~ s a * et 


INSPECTING RIFLES OF THE 12TH CAVALRY AT Boca CHICA 
Tarcet RANGE 


typical day at Fort Crockett. The detail was for 7:15 a.m., Fri 
day, July 7, 1939, to inspect and repair Ordnance matériel of 
Battery E, 69th Coast Artillery, at Fort Crockett, Tex. 

Headquarters and Supply Section—Orderly Tent: Ist ser 
geant, company clerk; cadet Ist sergeant, cadet supply sergeant, 
cadet company clerk. 

Service Section.—Service-section sergeant and three cadets 
to assist in machine shop; Shop office: shop corporal, cadet shop 
clerk; Optical: one private, first class, and one cadet to assist 
in inspection and repair of fire-control instruments. 

Armory Section—Armory corporal; one private and_ five 
cadets, to inspect, repair, and record data for rifles; two privates 
and five cadets, to inspect, repair, and record data for pistols; 
three privates and five cadets, to inspect, repair, and record data 
for machine guns. 

Artillery Section —One private, first class, and five cadets, to 
inspect, repair, and record data for artillery. 

lutomotive Section—Two privates, first class, and three 
cadets, to inspect and repair Ordnance motor trucks. 

Viscellaneous Accessories and Ammunition—One sergeant, 
one private, first class, and five cadets, to inspect, repair, and 
record data for ammunition, leather equipment, and miscellaneous 
supplies. 

Each cadet had a turn at every assignment in the activities of 
the company, both technical and administrative. War Department 
requirements as to subjects covered by R.O.T.C. cadets during 
their summer encampment were complied with fully. These re 
quirements include interior guard duty, defense against chemicals, 


close-order drill, calisthenics, etc. 
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The following table shows the major items of Ordnance 
matériel inspected. Approximately ninety per cent of the items 


were repaired. The stations visited also are listed. 








Fort Fort San 

Item Beeville Brown Crockett Benito Total 
Altimeter, M1920 3 3 
Car, scout, T7. ; } } 
Cart, hand, M4 } } 
Circle, aiming, M1916 1 1 2 
Clinometer, MG., M1917 10 8 8 26 
Compass, prismatic, 

M1917. ere 1 1 
Director, M1A1 ; | | 
Eyeglass, amber-colored. 20 20 
Finder, range, SO-cm. 

base, M1917... 1 | 
Finder, range, 1-meter 

base, M1916... 3 3 
Finder, range, 2-meter 

base, Stero Zeiss 1 1 
Glass, field, type EE, with 

cases ee 3 72 22 3 100 
Gun, field, 3-inch, salut 

ing, M1902.. l 2 3 
Gun, machine, cal. .30, 

M1919A2 ‘ 26 26 
Gun, machine, cal. .30, 

M1917. = 8 16 } 28 
Gun, machine, cal. .50, M2 11 16 27 
Gun, submachine, cal. .45, 

Thompson, M1928A1 | } 
Gun, machine, cal. .22, 

U.S., M1. yore | 2 6 
Gun, 37-mm., M1916... 3 2 5 
Gun, 3-inch, antiaircraft, 

mh ss sical } 4 
Howitzer, 155-mm., with 

carriages. ... 2 2 
Instrument, angle of site, 

7 ee Se 3 3 2 5 
Instrument, azimuth, 

A.A., B.C., T1, M1918 1 ] 
Instrument, observation, 

antiaircraft, B.C., M1.. 2 2 
Pistol, automatic, cal. .45, 

ar me 70 »=—- 5540 231 65 906 
Projector, signal, ground, 

M1, with support. 3 3 
Recorder, time-interval.. . 14 32 46 
Revolver, cal. .45, M1917 32 32 
Rifle, automatic, cal. .30, 

ar eee 6 23 29 
Rifle, U.S., cal. .30, M1903. 272 447 3 Tz 
Rifle, U.S., cal. .30, M1.. 9 5 14 
Rifle, U.S., cal. .22, all 

Err ee 32 17 1 50 
Shotgun, 12-gauge, Win- 

chester riot type...... 17 15 I 33 
Sight, telescopic, T3.... 8 Ss 
Telescope, M3..... a 5 5 
Tractor, medium, M1, 

OO” Eee 2 2 
Tractor, medium, M1, 

ee ee 1 1 
Watch, wrist, 7-jewel.... 20 14 34 














In addition to major items listed above, all accessories were 
inspected, repaired, or exchanged, if unserviceable. 

The Provisional Ordnance Company arrived in Camp Bullis 
from Galveston on the afternoon of June 13th, having covered 
1,033 convoy miles in five days on the road. The itinerary was 
Camp Bullis, San Antonio, Beeville, San Benito and Brownsville, 
Victoria, Galveston, San Antonio, and finally Camp Bullis again. 
No highway accidents occurred either to personnel or trucks. 

In conclusion, the results of this type of field instruction seem 
to justify the attempt to simulate war-time conditions as closely 
as possible, not only, it may be remarked, for the benefit of the 
Reserve officers and cadets attached to the Provisional Ordnance 
Company, but of the Regulars as well. 





ATIONAL SEAMLESS 


Americas 


Preferred Pipe 
and Tubes 


Pierced from solid steel! 


ATIONAL Seamless Pipe and Tubes are pierced 
from clean, flawless billets of highest quality 
steel. This material has no longitudinal weld, 
therefore no line of potential weakness. It is available 
in sizes ranging from 3/16-inch mechanical tubing to 
28-inch O.D. pipe, and in wall thicknesses to meet prac 
tically any requirement. Various grades of steel, from 
plain carbon to the high-alloy grades, can be supplied. 
The seamless process is particularly adapted to the 
production of heavy walled tubing, various types of 
cylinders, and tubular forgings in a wide range, espe 
cially where upsetting, swaging, spinning, or bending 
operations are to be performed and where a clean, 
smooth bore or surface finish is highly important. 
Either as NATIONAL Seamless Pipe or as Shelby 
Seamless Mechanical Tubing, the identifying emblem, 
“Walls Without Welds,” means—America’s Preferred 
Pipe and Tubes. 
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NATIONAL TUBE COMPANY 
Pittsburgh, Pa. 
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A Fleet Operator Reports on 
SIX YEARS OF SAVING 
with ALUMINUM BODIES 





“Our records bear out that savings made 


in gasoline, tires, maintenance, etc., due 
to the saving on weight, and also to dur- 
ability, on trucks with Aluminum bodies, 
are really worth considering,” says a 
letter from the Charles Sucher Packing 
Company. They know what they’re talking 
about; they have twelve trucks fitted with 
Aluminum bodies, in capacities from 114 
to 12 tons. The oldest has been in service 
since 1933. 

Note the reference to durability. Alumi- 
num construction is more than light. It 
stands up, year after year. Because it is 
naturally light, Aluminum can be used in 
thick sections; thickness brings the stiffness 
required to make a strong structure. 


Leading builders employ Alcoa Alumi- 


num Alloys to gain these advantages. 
2137 


Gulf Building, Pittsburgh, Pennsylvania, 


ALUMINUM COMPANY OF AMERICA, 


ALUMINUM 











Ordnance in Review 














RECENT DevELOPMENTsS IN SportinGc ArMs, Parr II] 


> 


By Lirutr. Cot. CALVIN GoppaArp, Orp. REs. 


lie John Mahlon Marlin were able to revisit today the plant he 
founded in 1870, the chances are that he scarcely would recog 
nize his industrial offspring. For many and signiticant have been 
the changes wrought since his time. A pioneer in the sporting 
held 


types, calibers, and models was almost infinite, he tried his hand 


arms and flourishing at a period when the diversity of 


equally at rifles, pistols, and revolvers, producing in each field 
specimens which embodied sound and serviceable features. Two 
years before his death he perfected his ltirst shotgun—a pump 
action repeater (1898), 

But his greatest reputation derives, and rightly so, from. the 
rifles which have borne his name. The famous “solid top and sid 
ejection” of the Marlin lever-action repeating rifle represented 
an advance over other similar mechanisms, the superior qualities 
of which were generally acknowledged. And although the tirm 
he founded has experienced, in 


the years which have passed, 


perhaps more than its meed of 
Vicissitudes, it has continued, 
ventures into 


fields, to 


despite numerous 


new and uncharted 
adhere to one splendid tradition 

fhe manufacture of the rifle with 
ot frontier 


which the history 


America is inextricably bound 
the good old tube-magazine, lever 
action repeater! 

Some hack the firm of 


Marlin 


sportsmen by 


vears 
scattergun 


410 


surprised the 


producing a 


bore shotgun (for the 2!'2-inch 
sheli) which embodied the sam« 
mechanism. This came, unfor 
tunately, at a period when the 


“pump” or  “trombone-action” 


shotgun had gained such popu 


larity that it was difficult to tind 
a market for one of the lever 
And the subsequent perfec 
410 shell 


(which the action of this model 


type. 
tion of the 3-inch 
was too short to handle) and its 


instant popular acclaim, wrote 
to the tale. 


Thenceforward Marlin’s activi 


finis 


ties in the smoothbore field wer 





relatively quiescent until the re 


lease, in 1936, of a hammerless 
“OVE! 


Maruin .410 


UNDER” SHOTGUN 


“over-and-under” shotgun in 12 in, 
gauge. So well was this received 
that 16 and 20 gauges were added 
of the increasing trend 


in 1938 and a .410-gauge in 1939. Because 


toward smaller bores and toward the “over-and-under” type ot 
shotgun action as well, it may not be amiss to analyze a spect 
men of Marlin’s offering in this size for the readers of ARM‘ 
ORDNANCE, 

The example in my possession tips the scales at 534 pounds 
a reasonable weight for such a piece. Its over-all length is 455 
inches. The balance is at the joint—approximately 5 inches ahead 


of the forward trigger. The pull required to release that member 
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(which fires the shell in the /ower barrel) is 634 pounds by 
spring balance (Parker)—7 pounds by dead weight. That for 
the rear trigger is 8'2 pounds by spring balance—9!2 pounds 
hy dead weight—ligures distinctly toward the “high” section 
of the scale, but which the company assures me are (in respect 
of the rear trigger at least) not representative, its practice being 
to require both triggers to pull off on a dead weight of not 


more than 7 pounds. 


| HIE mechanism, as indicated, is hammerless. There is a con 
ventional safety slide on the upper tang which is automatically 
set when the gun is broken open. The trigger guard, unlike that 
of the usual “side-by-side” double gun, is a composite one, with 
part of the cocking mechanism in the forward element. The 
blued finish is of a handsome, velvet-black tone, and on both 
sides of the receiver appear engravings of a setter dog in action. 

The woodwork ts nicely grained and exhibits an attractive dull 
tinish. The stock is shaped to a pistol grip and ends in a checked 
buttplate of hard rubber. Inletting of metal parts is tight and 
neat, save at the rear ends of the tangs (especially the lower) 
where a minute bit of space may be noted on close scrutiny 

The drop at comb measures 1 5/8 inches; at heel, 2 5/16 inches 

hardly sufficient for a tall man with long neck and arms but 
doubtless correct for the majority ot sho ters, The stock length 
(14 3/16 inches) coincides with conventional standards. 

The forearm, while by no means skimpy, is at the same time 
far from the beavertail type which has become so popular in 
recent years. Neither it nor the grip is checked in the standard 
model but checkering may be had at a modest additional outlay 

The action is tight as a drum—perhaps a bit too tight—but 
doubtless will smooth out with use. Chambering is for the 3-inch 
shell, and the top barrel is matted to reduce glare. Both barrels, 
which are 26 inches long, are bored full choke. The single 
(front) sight is the conventional brass bead. A satisfactory take 
down mechanism is incorporated. One noticeable feature is the 
swell of the top ot the barrel at the breech, suggesting that 
additional metal has been left there for increased strength. The 
result is not displeasing to the eye, but rather the contrary 
But to this rifle-minded reviewer, the “hump” remains a_ bit 
overprominent 

Marlin is to be congratulated upon having pioneered, unless 
my memory fails me, the first all-American-made “over-and 
under” hammerless shotgun in the moderate-price brackets 
And | have no doubt that the shade of John Mahlon Marlin 
smiles down in satisfaction upon this handsome product. ot 


the firm that bears his name. (70 Pe continued.) 
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“THe Derence or Britatn” 

THe Eprror 

It has been pointed out to me that a passage in my article 
‘A Defensive Military Theory” on Liddell Hart's book “The 
Defence of Britain” in your January-February issue (Vol. NN, 
No. 118, p. 216) can be taken as reflecting upon the present 
British war effort 

This was far from my intention. | was discussing Liddell 


Hart’s thesis that England might better serve the common 


l'ranco-British cause by not raising a mass army so that sh 
might be free to develop a maximum naval and air effort 
Whether or not one shares this belief, it is at least arguable 
Since I did not mean to imply or assume that the present British 
war effort suffered from slackness, and since that misunder 
standing has arisen, | am glad to correct it in this letter 
Oyster Bay, L. I., N. ¥ HorrMAN NICKERSON 
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Directional Gyro 
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Searchlight 


High Intensity 
Searchlight 







Rudder Indicator 


Electro-Mechanical 
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Sound Locator 
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BROOKLYN ,. NEW YORK 
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2- WHEEL 
AND 
4-WHEEL 
MODELS 






OEHRING DANDIE MIXERS, de- 
signed for light weight, with ample 
strength, have every modern feature for 
fast and convenient operation. Full spring 
mounting, full anti-friction bearings, au- 
tomatic skip-flow shaker, short wheel ¢ 
base, silent V-belt drive, are important 
advantages of these modern mixers. 
The Dandie Trail-Mix is narrow in width 
and correctly balanced for hauling or mix- 
ing. The obstruction-free charging skip 
permits fast aad easy loading of material. 











TROJAN 
AMMONIA 
DYNAMITE 


(Nitrostarch Base) 
NON-FREEZING! 


NON-HEADACHE! 


Demonstrated by many years of successful use 
to be an “all around” explosive for blasting 


and quarrying. 


Available in all commercial strengths, from 


15% to 70%. 


Available in all commercial packings, from 
1” x 4” to 54%” x 17” cartridges. 


TROJAN POWDER COMPANY 


Allentown, Pa. San Francisco, Cal. 
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WarearE: THe Revation of War To Society. By Ludwig 
Renn. Translated by Edward Fitzgerald. New York: The 
Oxford University Press. $2.50. 


THE author's gallant attempt to cram into one small volume 
the history, theory, and evolution of warfare, plus the tactical 
problems of modern military science, plus the many-sided rela- 
tionship of war to politics, economy, and sociology, could 
scarcely have resulted in a really satisfactory work. Neverthe- 
less, by dividing the volume into three parts and subdividing 
each part into numerous sections, and by some really clever and 
at times brilliant writing, he has turned out a book which might 
have had great value for the average reader, if its worth were 
not more than overbalanced by the gyrations of its decidedly 
“leftist” author. 

Starting with “Warfare in General,” Renn gives us some 
shrewd observations and conclusions on the aims, the economy, 
and the probable profit or loss of various types of wars. Pro 
ceeding to “The Practical Conduct of Warfare,” he essays to 
outline the strategy and tactics of land and naval conflict in 
170 pages. The author here displays a quite comprehensive 
knowledge of tactics, particularly minor tactics, and a good his 
torical background. This entire part would have been much 
improved had he given, in the short space available, only the 
high lights—leaving out many less important though interesting 
details. 

This shorter method was used in writing the chapter devoted 
to “Naval Tactics and Strategy,” and it results in what is 
possibly the clearest picture in the volume. The section on aii 
bombing, in which the author demonstrates from personal ex 
perience the comparative ineffectiveness of this arm against 
seasoned troops and even fairly well defended objectives, is 
splendid; his valuation of tank warfare, pointing out its many 
weaknesses but showing the value of the tank when used as 
mobile armored artillery, is perhaps the best this reviewer has 
ever seen. 

In Part III, “War Propaganda and Military Training,” his 
work slacks off badly, for despite some clever comments and 
deductions, the author’s left-wing viewpoint is given free rein, 
and his statements descend to a childish level. It is this extreme 
leftist viewpoint that must swing any fair appraisal of this book 
far to the debit side. It not only colors the work as a whole and 
confuses by the constant use of such revolutionary jargon as 
“fascist,” “loyalist,” “authoritarian,” and “democratic,” but it 
twists whole sections by the use of the too-sweeping statement 
and the specious half-truth, so well loved and so freely used by 
the “fellow traveler.” It is in his treatment of the Spanish Civil 
War (in which he served as an officer with the Reds) that the 
author plumbs the very depths of nonsense and of spleen. 
Objective truth seems to go by the board as such thoroughly 
discredited fables as “the massacre in the bull ring of Badajoz” 
are given as sober fact. But the culminating height of hysterical 
absurdity is reached as the author speaks of “the conquest of 
Spain by Germany.” Indeed, in so far as the book’s treatment 
of the Spanish Civil War is concerned, it seems to be little more 
than a rehash of the Daily Worker, L’]/umanité, and journals of 
that color. 

The second great weakness of the author is his seeming great 
love and admiration for the Soviet Union and for interna 
tionalism. This befogs all comment where Soviet Russia 1s 
concerned. How we should enjoy Renn’s comments, if any, on 


the Nazi-Soviet pact, concluded so shortly after this book was 
written! Regarding his evaluation of the present Russian Army, 
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tiny Finland has answered—“the mighty fist of the proletariat” 
has been shown conclusively to be resistible. Surely, after these 
judgments, Renn’s conclusions must be taken with so much salt 
that they become emetic. We could wish that the many clever 
and_ brilliant were embodied in a more 


observations passages 


rational and less propaganda-ridden work. F. W. F. G. 


HanpBook oF THE War. By John C. de Wilde, David H. 
Popper, and Eunice Clark. Boston: Houghton Mifflin 
Company. $2. 


\\ HATEVER forces can be evaluated to determine the relative 
strength of the various actual and potential belligerents in the 
present European war have been considered in this extraor- 


dinarily successful manual. It is by far the most useful and 
accurate handbook yet made available to explain modern history 
in the making. 

One very important fact that strikes the reader immediately 
is the inclusion in this book of all the elements that go into the 
war-making resources and powers of a country. In other words, 
readers of ARMY ORDNANCE always must have been disappointed, 
in examining earlier books of this kind, by the constant failure 
to include any comment on the industrial resources of the war 
ring nations. Iactories, raw materials, labor, transportation, 
apparently were of no moment in estimating the war potential 
of a belligerent country. Economic pressure and the means of 
obtaining it evidently were considered to be of minor importance 


held. The 


highly important utilization of psychological pressure by propa 


compared with the force exerted by armies in the 


ganda usually was overlooked in these studies. 
This book has been particularly successful in tabulating the 


relative strength of the nations, not only in the equipment of 


armies and navies, but in the national resources in industries 


and mines and shipping. 
It is not only a readable book, well written, objective, and 


impartial, but with its excellent charts and maps it will le 


f the 


continuously in demand in following the developments « 


war. D. A. 
HistoricAL REGISTER OF VIRGINIANS IN THE REVOLUTION. By 


John H. Gevathmey. Richmond: The Dietz Press. $15. 


[ HIS is a beautifully prepared roster of nearly nine hundred 


the sailors, and marines who served in the 


(1775-1783) 


pages of soldiers, 


\merican Revolution The author has performed a 
great service to historians, genealogists, and patriotic organiza 
tions. In an introduction to the book, Dr. H. J. Eckenrode, dire 
tor of the Virginia Division of History and Archzology, writes, 
“For persons interested in tracing the decendants of Virginia 
soldiers and to historians desiring to know Virginia's contribu 
to the the 


invaluable.” oO. E. D 


tion \merican cause in Revolution, this volume is 





THE HARVEY METAL CORPORATION 


Engineers and Manufacturers 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, ILL. 








Ysed for TIGHT FASTENINGS 
on U.S. Army Tanks... 


G) 






THE NUT WITH THE RESILIENT LOCKING COLLAR 
Many types... All sizes... All thread systems... Any material 


“= 
@ Write for 56-page Catalog explaining 


the Elastic Stop principle and listing 
more than 700 standard nuts available. 





ELASTIC STOP NUT CORPORATION 
ELIZABETH, NEW JERSEY 


1oo1V NEWARK AVENUE . ' 
AN 9 /| SELF LOGING| 
C Ger BLIGH 























QUALITY FILES 


Since 1864 Nicholson has devoted itself to 


ine of products—and making 
] f product 1 k 


FILES. 


making one 


that line unbeatably well rests, 
checks and laboratory controls follow Nichol 
son Files so watchfully through 


every stage 


of production that Nicholson guarantees 


NICHOLSON FILE COMPANY 


Providence, R. I. um & 
“A File for Every Purpose” 


NOLS, 
SS 


USA. 


MADE IN USA 
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NO OTHER MACHINE CAN DO THIS 


Simultaneously. ... 


threads are Absolutely 
Concentric. 


This is a threading job that 
“Can't Be Done”—but 





THE HALL PLANETARY DOES IT! 


The “Universal Thread 
Master” through a com- 
bination of gearing, pro- 
duces 40 pitches or more, 
right- or left-hand, straight 
or taper threads, through a 
standard 10-pitch master 
nut by employing the dif- 
ferential screw principle. 





Write for complete details. 


THE HALL PLANETARY COMPANY 
Fox Street and Abbotsford Avenue 
PHILADELPHIA, Pa. 


—Mill an Internal Left- 
Hand Thread and an Ex- 
ternal Right-Hand Thread 


These Double - Threaded 
Cold Rolled Steel parts are 
finished at from two to three 
pieces per minute—and the 
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Basic Model 21 Custom Built with plain finish (above 
and Special Model 21 Custom Built highly ornamented. 


N the Model 21 double-barrel shotgun, Winchester 

provides basic construction which is completely 
representative of the latest advances in modern firearms 
engineering leadership. A gun specifically designed and 
built to the highest present-day standards for insuring su- 
perior operation, safety and shooting. 

Specially styled in basic Custom Built grade. Individu- 
alized to customer’s order, to meet exact handling and 
shooting requirements. Finished to personal preference, 
from plain to highly ornamented. Full range of types and 
weights, in 12, 16 and 20 gauges. 

Ask your dealer for full particulars. A copy of the Model 
21 brochure, handsomely illustrated and giving complete 
details, will be sent you on request, without obligation. 
Please address Dept. 26-K. 

WINCHESTER REPEATING ARMS COMPANY 
Division of Western Cartridge Co. 
NEW HAVEN, CONN., U. S. A. 


WINCHESTER 


TRADE MARK 


FINE GUNS FOR EVERY USE 








@ Uniformity in rifle boring determines, in large part, 
the number of accurate hits registered. For precisely 
the same reason, CLE-FORGE HIGH SPEED DRILLS 
are produced uniformly—so that they will PERFORM 
uniformly, and thus give the largest possible number 
of accurate holes per drill. Consequently, experience 
has shown that they possess a high rating when it 
comes to “cost-per-hole.” Army men, accustomed to 
precision, will understand and appreciate this quality. 





The TWIST DRILL 
COMPANY 
pv 1242 EAST 49° STREET 
CLEVELAND 
MARE @EG U & PAT OFF 42N0 FOREIGN COUNTESS 
$0 RZADE St. few YorK 9 NORTH JEFFERSON ST. CHICAGO 654 HOWARD ST SAN FRANCISCO 
C 6513 SECOND BLVD. DETROIT LONDON - EP BARBUS. LTD.- 39-36 37 UPPER THAMES ST.£CO 


CLEVELAND DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU 








rms vin Shotguns 








“LOGAN” 


AIR AND HYDRAULIC 
OPERATED DEVICES 


Save time, effort and motion in the pro 
duction of ORDNANCE MATERIALS 
“LOGAN” manufactures a complete line ot 
operating cylinders, control valves, and 
chucking equipments (such as used for hold 
ing shell forgings during machining opera 
tions) including 2-, 3-, and 4-jaw chucks, 
expanding mandrels, and = collet chucks 
\lso, hydraulic power units, presses, pumps, 


fixtures and vises. 


Send us your specifications and let “Logan” 


engineers give you expert advice 


Write for Catalog. 


LOGANSPORT MACHINE, INC. 


140 Center Street Logansport, Indiana 
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Fine performance under all 
conditions of use is an in- 
herent quality built intoevery 
Bausch & Lomb instrument. 
Catalog of B&L Army Field 
glasses free on request. 
Bausch & Lomb, 114 Lomb 
Park, Rochester, N. Y. 


BAUSCH — / 
ro 


E WORLD'S BEST — BY ANY TEST 
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Industrial Explosives 
” 


Zapon 
Industrial Finishes 


Zapon 
Coated Fabrics 


Darco 
Activated Carbons 


Industrial Chemicals 


POWDER COMPANY 


*eSen" Wilmington-Delaware 

























MODERN MACHINES 


with Productive Features 


MILLING MACHINES 
GRINDING MACHINES 
SCREW MACHINES 


* Electric and Hydraulic Controls 
* Advanced Construction and Design 
* Outstanding in Profitable Production 





Ask for No. 141 Catalog 
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/ listing our complete line of 
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machines and attachments 


Brown & Sharpe Mfg. Co. 


| (|BS 
BROWN & SHARPE 


Providence, R. |. 











What Bearings are Preferred 


for 


elevat 


and ot 
plications 
held, and 


riages > 


tries, Inc., 


4577 


trunnions 


traversing mechanisms 
leveling mechanisms 








ing mechanisms 


her important ap 
for antiaircraft, 
railroad gun car- 
= Indus- 
Philadelphia, Pa. 
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Ball and Roller Bearings 
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MIAMI JORDANS 


The above Miami jordan is representative 


of the type recently chosen by the 
United States Government for processing 


cellulose in the preparation of powder. 


Where jordans are indicated, Miamis can 


“deliver.” 


SHARTLE BROTHERS MACHINE 
COMPANY 
MIDDLETOWN, OHIO 


Division: Black-Clawson Co. 











GUIBERSON AERO 
DIESEL ENGINE 





Two models: T-1020, Series 4 (or Military Model), 250 hp., and 
A-1020, 310 hp. (C.A.A. Approval Subject to Flight Test) 
“The most extensive and advanced development so far made in the 
United States in this field. It can well be called America’s first 


modern aircraft Diesel.’’"—Diesel Progress 


Guiberson Diesel Engine Company Dallas, Texas 
Manufacturers of Diesel Aircraft Engines 


‘Better Be Safe Than Sorry’ 
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Machine Work 
IS IMPORTANT TOO! 


Equipment to machine huge castings is just as important 
to the Lynchburg Foundry Company as being able to 
cast them... “Lynchburg” is thoroughly equipped to 
serve the chemical and metallurgical industries prompt- 
ly . . . Write—Wire or Phone. 


LYNCHBURG FOUNDRY COMPANY 
GENERAL OFFICE - LYNCHBURG, VA. 
Peoples GasBuilding Fifty Broad Street 
Chicago, Ill. New York, N. Y. 


a ee 








AMERICAN LOCOMOTIVE COMPANY 


Designs, manufactures and sells the following 
products—Locomotives, steam, electric, and Diesel- 
electric, and their component parts, especially high- 
grade locomotive forgings ® Diesel engines for 
Diesel-electric locomotives and for stationary and 
marine service ® Gasoline engines for rail cars ® 
Springs for locomotives, for passenger and freight 
cars and for general use @ Steel tires and steel- 
tired wheels for all classes of railroad service ® 
Seamless steel circular forgings ® Journal-box 
lids, spring plates, and other pressed-steel parts ® 
Pressure vessels, tubular equipment, and _ heat- 
transfer equipment for oil refineries, public utilities, 
marine and manufacturing service @ Alco electric- 
welded pipe for water pipe lines @ Fabricated 
plate work @ Marine specialties—such as the 
“Stone” system hydraulically controlled bulkhead 


doors, ship mechanical port lights and windows 


AMERICAN LOCOMOTIVE COMPANY 


30 Church Street New York City 
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Sash eanteial 
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THE .45 ARMY MODEL 





A rugged, accurate MILITARY ARM. 


Service stripes for service under four flags. 


SMITH & WESSON 


Springfield, Massachusetts 




















PRODUCTS 


Helical Gears 
Steelflex Couplings 
Speed Reducers 
Motoreducers 
Marine Drives 
Heavy Drives 
Steel Castings 
Contract Welding 
Contract Machine Work 
eee 


The Falk Corporation 
NIILWAUKEEF, WISCONSIN 


Offices in all Principal Cities 

















MANUFACTURING 


FACILITIES AVAILABLE 


A New England company owning a plant 
having excess capacity would share its excep- 
tionally desirable facilities with another re- 
sponsible concern, or will manufacture to 
order machinery, machine tools, certain types 
of ordnance equipment, etc. Has complete 
pattern shop, light and heavy machine shop, 
sheet metal shop, ample erection space, rail- 
road siding, ideal distribution point. Inquire 


without obligation. 


NATIONAL EQUIPMENT COMPANY 
SPRINGFIELD, MASSACHUSETTS, U. S. A. 






















4 


@— 
YELLOW STRAND 
: “ 





““Flex-Set’ Preformed 


Yellow. Strand 


A tough rope for tough jobs, it saves money 
by serving well throughout an unusually long 
life. Has established remarkable records on 
all kinds of heavy load-handling machines. 








BRODERICK & BASCOM ROPE CO., St. Louis 


Branches: New York, Chicago, Seattle, Portland, Houston 
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THE HENDEY 12-IN. UNIVERSAL TOOL ROOM SHAPER 

has been installed both singly and in groups in a wide variety of 

shops engaged in the most exacting tool and die work. It is one 

of the best known shapers in present-day use. Other sizes of Hendey 
»() ) ‘ ) 


shapers are 16-, 2 4- and 28-inch stroke 


THE HENDEY MACHINE COMPANY 


Torrington, Conn. 

















Continental 
Hed Seal 
Engines 
FOR DEPENDABLE POWER 


Tanks 
Trucks 
Tractors 
Trainers 
and many other applications 


where dependable power 
is essential. ..and where 








OCF: 


Designers and builders of every type of 
transport equipment—both freight and 
passenger; tank cars; industrial cars; 
motor buses; motor cruisers; Hall-Scott 
gasoline engines; fabricated steel; bar 


iron; gray iron castings; valves. 


American Car and 
Foundry Company 


New York, N. Y. Chicago, Ill. St. Louis, Mo. 
Cleveland, Ohio Pittsburgh, Pa. 
Philadelphia, Pa. San Francisco, Cal. 






















economy counts. 





[ontinental Motors [orporation 


MUSKEGON, MICHIGAN 











THE SOILGEARE CO. 


Milwaukee, Wisconsin 


Manufactures Fluid Power 


BROACHING MACHINES—PRESSES 
PUMPS—MOTORS—TRANSMISSIONS 
CYLINDERS—VALVES—ACCESSORIES 
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SURFACE BROACHING RIFLE PARTS 
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Exclusive Dealers for Many 


Leading Machine Tool Manufacturers 


THE E. L. ESSLEY MACHINERY CO. 
825 EVERGREEN AVENUE 
CHICAGO, ILL. 








Reynolds Metals Company 
INCORPORATED ¢ RICHMOND, VIRGINIA 


Alaminum 
Powder Sheet 


- =- + 


and Affiliated Companies 
PRECISION METAL FABRICATION 


SCREW MACHINED PRODUCTS 
STAMPINGS BELLOWS 
CASTINGS THERMOSTATIC EQUIPMENT 


Foil Strip 












BOMB SIGHT 
ESTOPPEY D-4a 


The increasing demand for this Bomb Sight coming from all parts 
of the world, is proving its superiority over competing instruments 
The Sight is a precision instrument of high accuracy, simple in de 
sign, of durable construction, easily installed. As it is simple to 
operate, it will give results under fire 

We also manufacture Oxygen Regulators, Gun Cameras, Vertical 
View Finders, Mosaic Map Indicators, etc. 

Optical Instruments for Research and Industrial Laboratories, 
Spectrometers, Spectroscopes, Spectrographs, etc. etc. Chronographs, 
Comparators and Dividing Machines 


Catalogs on request 


Gaertner Scientific Corporation 


1202 Wrightwood Chicago, Ill. 
Avenue GAERTNER, U.S.A. 
_——— =e>” — 























OLT 


tion costs. 


us a line today. 





COLT’S PATENT FIRE ARMS MFG. CO. 


@' 


CONVERTS 
YOUR 


.45 10.22 


-22-45 SERVICE MODEL 
CONVERSION UNIT 


With the ingenius Colt Conversion Unit you can adapt your 
service .45 to .22 ammunition in a jiffy .. . 
time the Unit will poy for itself through sovings in ammuni- 
The Unit is equipped with the Floating Chamber 
Mechanism which multiplies the recoil of an ordinary .22, 
giving a kick almost like that of your .45. 
slide assembly installed in just a few seconds without tools. 
For complete information about this amazing invention drop 





and in a short 


Interchangeable 




















items 








Excep 
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REQUEST CATALOG 


HENRY & WRIGHT MFG. CO. 


One of the many munitions 
being produced on 


COMPLETED PARTS AT 
EVERY STROKE 






HARTFORD 
CONN., U.S. A. 
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BRASS & COPPER 


CHASE BRASS & COPPER CO. 


- Incorporated - 
Subsidiary of Kennecott Copper Corporation 


Waterbury, Connecticut 











Lehind 


Gilbarco Products 


Domestic Oil Burners 

Industrial Oil Burners 

Domestic Hot Water Heaters 
Complete Boiler Units (oil-fired) 
Summer & Winter Air Conditioners 


Gasoline Calculating Meter Pumps 
Oil & Grease Dispensing Equipment 
Service Station Air Compressors 
Aviation Fueling Equipment 


Gray Iron Castings 


Gilbert & Barker Mfg. Company 
Springfield, Mass. U.S.A. 


Oldest and largest manufacturer of oil-burning and dispen sing 
equipment in the world. 








CONTRACT MANUFACTURING 
by SCOVILL 


Back of every made-to-order metal part fabricated 
in the Scovill plants is a metal working experience of 
137 years. Starting with buttons in 1802, Scovill has 
continuously served governmental agencies and 
American industries with their increasing requirements 
for metal parts and products made to order in quantity. 


Today, with a Product Development Department, 
complete metal working equipment and the ‘Know 
How" of years, Scovill is daily manufacturing stampings, 
drawn shells, screw machine parts, screws, buttons, 
non-ferrous forgings and other metal parts and finished 
products from brass, bronze, copper, steel, aluminum 
and other base metals. 


When problems have to do with the production of 
metal parts and products made to order in quantity 
to close tolerances, consult Scovill. A ‘‘Masters of 
Metal’’ booklet which describes this service in greater 
detail is available upon request. 


SCOVILL Manufacturing Co. 


WATERBURY ES) CONNECTICUT 


Boston Philadelphia Pittsburgh Cincinnati 
Providence New York Syracuse Detroit 
San Francisco Chicago Los Angeles 











™ STEEL 
“WA MAKERS 


Since 1855 
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Henry Disston & Sons 
Inc., has been making steel 
for eighty-four years. 
Modern equipment and en- 
larged capacity with close 
laboratory control in melt- 
ing, rolling, heat treating 
and testing insure the pro- 
duction of high-grade tool 
steels and steels for special 
purposes. 


Disston’s long experience 
as a manufacturer of steel 
enables this company to 
produce a Light Armor 
Plate for both civil and mili- 
tary purposes that is rated 
first class Light Armor 
Plate produced by Disston 
is cut to shape, formed, 
drilled and made ready for 
quick, accurate assembly. 


For full particulars write: 


HENRY DISSTON & SONS, INC. 


Philadelphia, U.S.A. 

















May-JUNE, 1940 





ARMY ORDNANCE 


417 














MAKERS OF 
Light Armor Plate 
For Army and Navy Ordnance 
Tanks 
Scout Cars 
Combat Cars 
Gun Shields 
Airplanes 
+ 
Heavy Duty and Precision 


Machine Work 


+ 
lor 81 years .. . manufacturers of bank vaults, fire 
resistive safes, burglary-resistive money chests, 
wheel and visible record systems, hollow metal doors 


and trim. 


DIKBOL 


Safe & Lock Co. 
Canton, Ohio 








Available in copper and copper alloys 
in a variety of sizes and wall thicknesses 
for piping, condensers and manufacturing 
purposes. Bridgeports up-to-the-minute 
facilities make possible a product of 
the highest engineering standards. 


BRIDGEPORT BRASS 





















THE COULTER & McKENZIE 
MACHINE COMPANY 











Eye Former for Leaf Springs 


Machinery for the Manufacture of Auto, Truck 
and Railw ay Springs 
Cartridge and Shell Machinery 
Special Single Purpose Automatic and Semiauto- 
matic Machinery 
771 Water Street 
BRIDGEPORT, CONNECTICUT 

















MANUFACTURERS—ALL TYPES STAYBOLTS 
For 
LOCOMOTIVE—STATIONARY & MARINE BOILERS 
Standard with 
WAR DEPARTMENT—CORPS OF ENGINEERS FOR YEARS 
—anaednediias - 
HIGH GRADE SMALL FORGINGS 
of 
IRON—STEEL OR BRASS 


FLANNERY BOLT COMPANY 
Bridgeville, Pa. 
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FAST MOVES a eiwen seve 


ARMY road building and road maintenance require 
frequent quick moves on the job and fast moves between 
jobs. Bucyrus-Erie’s famous 10-B, with its exceptional 
mobility and travel speeds to 4+!4 m.p.h., has long been a 
time and money saver on road work, trenching, drainage, 
airport and camp construction. It climbs grades to 30 
per cent or more, maneuvers easily over rough ground, 
digs close to its cats, holds accurate grades. For job-to- 
job moves it can be transported at fast trucking speeds 
on its own fast-loading trailer. Enlist this handy *¢-vard 
shovel in your corps. 


BUCYRUS-ERIE 


SOUTH MILWAUKEE, WISCONSIN, U.S.A. 














INDUSTRIAL FINISHES « PAINTS, 
LACQUERS AND ENAMELS °¢ PRINT- 
ING INKS * LITHOGRAPHING AND 
ROTOGRAVURE INKS *¢ TEXTILE 
COLORS * COATED WATERPROOF 
FABRICS AND OILCLOTH = PIG- 
MENTS * TITANIUM DIOXIDE + 
LITHOPONE * CHAMPLAIN 
PRINTING PRESSES AND EQUIP.- 
MENT AND RELATED MATERIALS 


¢ 


INTERCHEMICAL CORPORATION 


75 Varick Street « New York City 


The twenty-nine factories and seventy-seven branches 

of Interchemical Corporation and its subsidiary and 

affiliated companies are located throughout the United 
States, Canada and the Orient. 








UNITS OF 
Union Carbide and Carbon Corporation 


luce 
THE LINDE AIR PRODUCTS COMPANY 


Everything for Oxy-Acetylene Welding and Cutting — 
Linde Oxygen, Prest-O-Lite Acetylene, Oxweld Apparatus 
and Supplies, Union Carbide— Nitrogen and other At- 


mospheric Gases. 
o 


NATIONAL CARBON COMPANY, INC. 


National Carbon Electrodes, Lighting and Irradiation Car- 
bons, Carbon Brushesand Specialties, Graphite Products, 
Eveready Dry Cells and Flashlights. 


= 
ELECTRO METALLURGICAL COMPANY 
Electromet Ferro-Alloys and Metals. 
e 


HAYNES STELLITE COMPANY 


Non-ferrous and ferrous alloys—Haynes Stellite for red 
hardness and wear resistance, Hastelloy for corrosion 
resistance, Haystellite, the cast Tungsten Carbide dia- 
mond substitute, and Hascrome for wear resistance. 


© 
CARBIDE AND CARBON 
CHEMICALS CORPORATION 


Synthetic Organic Chemicals and Columbia Activated 


Carbon. 
o 


GENERAL OFFICES: 30 East 42nd St., New York, N. Y. 








WHEN SECONDS COUNT 


Any man who has thrilled to the whip of a taut line, the flash of 
a mad swirl of foam and the whine of a reel knows how much 
success or failure in landing the prize depends on keen control 
Like a skilled fisherman, good Motor Control puts electric 
motors through spectacular performances to bring home the 
prize. This means savings in time and trouble no factory can 
afford to miss. To make sure they are getting good control, mor« 
and more executives are rigidly specifying Cutler-Hammer 
Motor Control . . . the Control with Dust Safe, Vertical Contacts 


CUTLER-HAMMER, Inc. 


Pioneer Manufacturers of Electric Control Apparatus 
1320 St. Paul Avenue 3 Milwaukee, Wisconsin 
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J&L STEEL PRODUCTS 


(OPEN HEARTH AND BESSEMER STEEL) 


HOT ROLLED BARS, PLATES AND SHAPES 
LIGHTWEIGHT CHANNELS 
JUNIOR BEAMS 


BARS FOR CONCRETE REINFORCEMENT 


HOT AND COLD ROLLED STRIP AND SHEETS 


FLAT GALVANIZED SHEETS 
GALVANIZED ROOFING AND SIDING 


COLD FINISHED BARS AND SHAPES 


WIRE RODS AND WIRE PRODUCTS 


SEAMLESS AND WELDED TUBULAR PRODUCTS 


TIN PLATE, BLACK SHEETS AND MANUFACTURING 
TERNES 


FABRICATED STRUCTURAL WORK 


COKE BY-PRODUCTS 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WorRKS 


PITTSBURGH, PA. 











SOLDIERS in the RANKS 


Privates in recognition . . . Generals in re- 
sponsibility . . . hundreds of Kohler Electric 
Plants serve the U.S. Army in various impor- 
tant capacities. Model 1A21 14% KVA plant 
illustrated converts a radio truck into a send- 
ing and receiving station for the Air-Ground 
Liaison Demonstration by the New York 
National Guard at Camp Smith, Peekskill, 
New York. Kohler Co., Kohler, Wisconsin. 


KOHLEROFKOHLER 


Plumbing and Heating Equipment; Electric Plants 














“ROTABIN” 
STEEL STORAGE EQUIPMENT 


SAVES 40-60% FLOOR SPACE 


Write For Information. No Obligation 


THE FRICK-GALLAGHER MFG. CO. 
Wellston, Ohio 














Radio Ignition Engine and Auxiliary Shielding 
e Spark Plug Shieldings « Multiple Circuit 
Electrical Connectors « Flexible Shielding 


Conduit and Fittings « Conduit Junction Boxes 
e Cartridge Engine Starters « Flexible Shaft 
and Case Assemblies « Aeroflex Jr. Flexible 
Instrument Lines « Tachometer, Fuel Pump 
and Remote Control Drives « Ammunition 
Rounds Counters « Radio Tuning Units « 
Generator and Ignition Filters e Engine 
Primers, Single or Multiple e Exhaust Gas 
Analyzers (Fuel-Air Ratio Indicators) « 
Flexible Tubing of Stainless Steel, Aluminum, 
etc. e Resistance Type Thermometers 
e Swaging Machines and Hand Swaging 
Tools. 


Stainless Steel Division: Pioneers in the design 
and development of stainless steel structures 


and fabricated products. 


BREEZE 


CORPORATIONS, Inc. 
NEW JERSEY 











NEWARK 
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United Aircraft Corporation 
East Hartford, Connecticut 


PRATT & WHITNEY ENGINES 
HAMILTON STANDARD PROPELLERS 
VOUGHT-SIKORSEY AIRCRAFT 


JONES PRODUCTS 


USED IN THE MANUFACTURE 
OF NITROCELLULOSE 


Jones Jordans of all Sizes Bleaching Engines 
Jones-Bertrams Patent Cooking Engines 


Beaters Beater & Jordan Chests 
Regular High Speed 
Hollander Beaters 


Jones Banded and Band- 
less Plugs 

Jones Beater Rolls 

Vortex Engines 

Washing Engines 


Agitating Equipment 
Jones Pulpers 
Tanks (Wood and Metal) 


Beater and Jordan Fillings 
(all types and metals) 


Liebeck Disintegrators 





JONES JORDAN 





E.D. JONES & SONS COMPANY 
Pittsfield Massachusetts 





Famous for heading artillery shells and gen- 
eral cartridge-case manufacturing. Presses 
and dies for cutting and forming metals for 
all purposes. 


Established 1863 
FERRACUTE MACHINE COMPANY 


Bridgeton, N. J., U.S.A. Leiber's Code, ‘’Bridgeton”’ 








FOR 


PRECISION STAMPINGS 
PRECISION MACHINING and 
PRODUCTION MACHINE WORK 


<> 


THE BURGESS COMPANY, INC. 


Beaver Falls, Penna. 











LABORATORY TESTED 


All Shell products undergo rigid and exhaustive 
tests at every step in their manufacture. In 
scientific laboratories with the most modern 
equipment Shell scientists thoroughly test all Shell 
products—this is your assurance of the most 
practical, most economical, refined petroleum 
products. 

And best of all—the tests have proved that 
Shell products have that extra ‘“‘plus’”—which is 
so essential in modern-day industry. 





SHELL 


Super Shell Gasoline « Golden Shell 
Motor Oil « Lubricants & Greases « 
Technical Naphthas « Pickling Acids 
¢ Dieseline & Fuel Oils * Asphaltic 
Materials « Liquefied Gases « Avia- 
tion Fuels & Lubricants 
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WATSONn- 
STILLMAN 


HYDRAULIC MACHINERY AND EQUIPMENT 


Hydraulic Presses for Powder Graining, Mixing, Blocking and 
Finishing — Presses for Shell Drawing, Loading and Banding — 


Bending, Forcing, Die Sinking, Molding and Straightening Presses. 


THE WATSON-STILLMAN COMPANY e ROSELLE, N. J. 


ACCUMULATORS e BENDERS e PUMPS 
VALVES @ FORGED STEEL FITTINGS 





DESIGNERS AND BUILDERS OF 
AUTOMATIC MACHINERY 


SPECIAL PURPOSE 
EQUIPMENT 


FULL LINE OF AMMUNITION 
MACHINERY 


THE CANISTER COMPANY 
PHILLIPSBURG, N. J. 




















WOOD 


PRESSES FOR: 
Shell Piercing, Drawing, 
Nosing, Banding. 
POWDER PRESSES: 
Blocking, 
Finishing, 
Dehydrating. 
STRAIGHTENING 
PRESSES. 
ACCUMULATORS: 
Hydraulic 
Hydropneumatic 
HYDRAULIC VALVES 
of Improved Type 














and 
HYDRAULIC 
MACHINERY 


For All Purposes. 


570-ToN Percotatine R, D, WOOD CO. 


TYPE DEHYDRATING 


PRESS PHILADELPHIA, PA. 


























DIESEL 
ENGINES 
MOTORS 
PUMPS 
SCALES 





FOR EVERY POWER, PUMPING, 
AND WEIGHING JOB 


, . 
t a 
E AYRBANKS 


FAIRBANKS-MORSE 


} (os hey Velen sa 8, Led &-) 
= Precision Manufacturers since 1830 


> 
nN 
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Copper Brass Buonge 
Michel Siler 


AMBRAC* + TOBIN* BRONZE « EVERDUR* 





AVIALITE* + BERYLLIUM COPPER 
SHEETS « WIRE « RODS « TUBES 
SPECIAL SHAPES 


Auatduna 


“Reg. U s. Pat. Of. | 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 








In Washington, D. C.: 1511 K Street, N. W. 


Manufacturing Plants: 
Ansonia, Conn., Terrington, Conn., Waterbury, Conn., 
Buffalo, N. Y., Detroit, Mich., Kenosha, Wis. 

















“iust any Seat Ring” 
for “just any Valve” 


Make ’em fit! 


When you've selected 
the right valve —and 
of course it's a Rich 
Valve — get exactly 
the correct Valve- 
Seat-Ring to fit the 
Valve...and to fit 
the job! Wilcox-Rich 
Engineers know the 
right combinations 
U to give you best re- 

sults. Ask their advice! 








America’s No. 1 Authority on Valve Mechanisms 


WILCOX-RICH,, division of 


EATON MFG. CO., Detroit 





cORP TIO. ane 
 \_MOISTS - WELDING ELECTRODES » MOTORS EXCAVATORS + ELECTRIC CRANES - ARC WELDE 





THERE’S MONEY IN 





THIS BOOK 


FOR 






Get Your 


Copy 
Now! 





The ideas in this book are worth hundreds of dollars 
in showing you how to shave those “‘hidden costs”’ in 
your shops, loading zones, storage rooms or wherever 
materials must be moved. You'll find page after page 
of suggestions for efficient, cost-cutting applications of 
P&H Hoists in all types of material handling processes— 
in machine shops, foundries, canneries, mills, ware- 
houses, etc. If you think that you’ve cut your costs to the 
bone—send for this book! You'll be surprised at the added 
economies it makes possible now—-when you need them 
most. Ask for bulletin H-5. Address the Harnischfeger 
Corporation, 4541 W. National Ave., Milwaukee, Wis. 














Bf 


















CRANE 
DEPENDABILITY 


You can depend on the Crane line of 
valves, fittings, fabricated piping and 
plumbing and heating equipment for 
your every requirement. Because of the 
large number and wide distribution of 
Crane branches and distributors, even 
the remotest outpost has access to 


Crane dependability and service. 


CRANE 


CRANE CO., GENERAL OFFICES: 836 SOUTH MICHIGAN AVENUE 
CHICAGO, ILL. @© NEW YORK: 23 W. 44TH STREET 


Branches and Sales Offices in One Hundred and Sixty Cities 
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AIR eee 
COMPRESSORS 


—for every pneumatic requirement in 











industrial plents * Many types and 
sizes up to 200 cu. ft. displacement * 









Noted for reliability, economical op- 
eration, and durability * The design 






and manufacture of high grade pneu- 





matic apparatus —including Air Brakes 





—has been our business for 70 years. 





Type vy" 






Westinghouse AIR BRAKE CO. 


Industrial Division » » PITTSBURGH, PA. 











“Hoo-Hoo’ Babbitt 
Metal 


APPROVED BY THE 
U. S. SHIPPING BOARD 
FO! 

TURBINE & DIESEL 
ENGINE BEARINGS 


Other Grades for Various Requirements 


Write fo) Particulars 


National Bearing Metals Corporation 
St. Louis, Mo. 


New York, N. Y. Pittsburgh, Pa. 
Jersey City, N. J. Portsmouth, Va. 
Meadville, Pa. St. Paul, Minn. 


Clearing, Ill 














Johns-Manville 


ASBESTOS PRODUCTS 


Johns-Manville has long been recognized 
as an authority on asbestos and asbestos 
products. The remarkable permanence, 
chemical stability and fire-proofing qual- 
ities of this nonmetallic mineral are re- 
sponsible for its unusual adaptability and 
its outstanding performance record in 
many different types of service. 

For more than 60 years Johns-Manville 
has been manufacturing a large variety of 
industrial products by combining this im- 
perishable mineral with other materials 
especially suited to each particular purpose. 
Some of the best known Johns-Manville 
Products are listed below: 


Recoil and other Packings—Brake Linings and 
Clutch Facings—Boiler and Pipe Insulations 
—Rock Wool Building Insulation— Corrugated 
Transite Roofing and Siding—Transite Asbes- 
tos-Cement Pipe and Electrical Conduit 
Asbestos Roofings and Shingles 


Engineering data and specifications on any Johns- 
Manville product may be had on request. 


Johns-Manville 


22 East 40th Street New York, N. Y. 
























INVESTIGATE 
THE NEW 


ayy wa 







Air Turbine Drive—Highest Efficiency—75,000 R.P.M., 
A horsepower with consumption of only 5 cubic feet of 
free air per minute. Runs continuously at room temper- 
ature. Automatic filtered lubrication assures long bearing 
life. Rapidly grinds all metals, glass, plastics, ete. A 
fast method for ‘“‘etching’’ on hardened steel. 

Write for descriptive bulletin and free trial offer 


ONSRUD MACHINE WORKS, INC. 


3933 Palmer St. Chicago, Illinois 
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Manufacturers of 
High Power Precision Horizontal 
Boring, Drilling and Milling 
Machines 


Table - Floor - Planer - Multiple Head 
Types 





Giddings & Lewis Machine Tool Co. 


Fond du Lac, Wisconsin 











—factories, tools, and 
engineering resources. 
We can manufacture 
large quantities, ex- 
peditiously, to high 
standards. 








AMPCO METAL — rough and ma- 
chined sand and centrifugal castings, 
forgings, rolled stock. 


CENTRIFUGAL CASTINGS — from 
one pound to two tons each, in either 
Ampco Metal or Aluminum Bronze. 


COPPER BASE ALLOYS ~— produced 


to individual specifications. 
AMPCOLOY — a perfected, heat-treat- 


FVol(MVittecttctttesMelceyeb im 


AMPCO BERYLLIUM COPPER AND 
OTHER SPECIAL AMPCO ALLOYS 





AMPCO METAL, INC. 
MILWAUKEE, WISCONSIN 


MEK Sa bites 


























Che 


NEW HAVEN 
CLOCK 
CO. 


NEW HAVEN, CONN. 
f+ 
fine 
craftsmanship 
since 


1817 


PRECISION MOVEMENTS 


WRIST AND POCKET WATCHES 
CLOCKS OF ALL DESIGNS 
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HOW 


OAKITE GRINDING COMPOUND 


Can Save Money For You! 






In arsenals and manufacturing plants experience 
over a period of 25 years clearly shows that 
Oakite Grinding Compound is saving money and 


providing improved results because it . .. 


4. Keeps work and wheel cool 

2. Provides right amount of lubrication 

3. Assures more accurate work, better finish 
4. Keeps wheel clean; free cutting 

5. Keeps supply lines clean 











You make Oakite Grinding Compound in your 









own plant to meet your individual needs, Let us 
give you successful formulas, tell you more about 


its economy and many other advantages. 


Representatives in All Principal Cities of the U.S. 


OAKITE PRODUCTS, INC. 
14F THAMES STREET, NEW YORK, N. Y. 
Est. L909 : 


TE 


‘tied CLEANING 


MATERIALS &@ METHODS FOR EVERY CLEANING REO 











LISTEN 
TO THE MILL WHISTLE 
EVERY SUNDAY 
5 P.M. E.S.T. 
With 
THE MUSICAL 
STEELMAKERS 





IT’S WHEELING STEEL 
Radio’s Original Employee Family Broadcast 


WHEELING STEEL CORPORATION 
WHEELING, W. VA. 








Machinery 
Builders 


SMALL ARMS CARTRIDGE MACHINERY 








BOLT AND NUT MACHINERY: 
Cold Headers; Thread Rolling Machines; Screw Slotters; 
Bolt Head Trimmers; Rivet Drillers; Nut Machinery, 
including Automatic Nut Tappers, ete. 


POWER PRESSES, LATHES, ETC.: 
Single and Double Acting; Single and Multiple Station; 
Vertical, Inclinable and Horizontal; also Edging and 
Thread Rolling Lathes for shells; ete., ete. 


MACHINERY FOR SHEETS, STRIPS, 

SHAPES, RODS, TUBES AND WIRE: 
Draw Benches; Cold Rolling Mills; Wire Drawing 
Machines and Spoolers; Straighteners; Coilers; Winders; 
Swagers; Pointers; etc. 


WATERBURY FARREL FOUNDRY 


AND MACHINE COMPANY 
Waterbury, Connecticut 


Cleveland Chicago Newark, N. J. 














a / 


Wright Cyclone and Whirlwind engines power 
many advanced types of aircraft now in ser- 
vice or on order for the U.S. Army Air Corps 
and the U.S. Navy, and are standard equip 
ment on leading airlines of the United States 
and throughout the world. 


“Fly With Wright The World Over’ 


WRIGHT AERONAUTICAL CORPORATION 
Paterson New Jersey 


A Division of Curtiss-Wright Corporatior 
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EQUIPMENT ENGINEERS TO INDUSTRY 


Gr 


<* 


ALLIS-CHALMERS 


MILWAUKEE-WISCTONSIN 


THE Al MONROE has automatic, Split-Second 
multiplication that actually condenses figures. But 
it is by no means a one-purpose machine—it is a 
Monroe through and through, simple and easy to 
operate either automatically or semiautomatically. 


MONROE 


CALCULATING MACHINE COMPANY, INC. 


Offices for Sales and Service in all Principal Cities 








HModtowm SEAL-TITE Wad 


Insures Uniform Performance 








aaa | 

LA eed \ 

se ee OH \ 
(dé wd @\ | = 
ere vevaws @ 

ote ’ eve et ee 


eter 
a han | 
Pan aid | 
ROG 
ee 


\ ° 
Double concave sur \ A 
face of wad forces XY 4 
circumference SS 4 A 
against bore of gun i —_ P y} 
under pressure of 

powder gas. 


Tue patented composition SEAL-TITE wad 
in Western shot shells seals the gun bore— 
preventing the hot powder gas from blowing 
past it into the shot charge. Being moisture- 
proof, the SEAL-TITE wad insures the de- 
sired powder pressure under all conditions. 
The result is greater uniformity—better per- 
formance. 
WESTERN CARTRIDGE CO., East Alton, Il. 


NMoslein 


xXpert 


UNIFORM” SHOT SHELLS 




















INTERNATIONAL FLARE-SIGNAL DIV. 


of The Kilgore Mfg. Company 





MILITARY PYROTECHNICS 
PARACHUTE FLARES and SIGNALS 
FLARE PROJECTION EQUIPMENT 

AIRCRAFT FLOATLIGHTS 
WATER LIGHTS, FOR RING BUOYS 
RAILWAY and AUTOMOTIVE FUSEES 

VERY SIGNAL CARTRIDGES 

SPECIAL PYROTECHNICS TO ORDER 


Correspondence Invited 


TIPP CITY OHIO 
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H&R 





Revolver 





“Eureka” 














Manufacturers of High Grade Firearms 


since 1871 


Free catalogue on application 


HARRINGTON & RICHARDSON 


ARMS COMPANY 


Worcester, Mass. 

















YORK SAFE AND 
LOCK COMPANY 


Manufacturers of 


Army and Navy Ordnance Material 


+ 

Armor Plate 

Ship Airports 

Gun Mounts 

High-precision work of any character 
+. 
Bank and Safe Deposit Vaults 
Fire and Burglar Resisting Safes 


and Chests 


Factory and Principal Office 


YORK, PA. 


Branches in all Principal Cities 












Designers and Manufacturers of 


Precision Equipment 
o 
Pneumatic Door Operators and 


Controls - - Electric Door Operators 


and Controls--Signal Systems 
Interlocking Apparatus-- Wire 
Drawing Machinery--Wire 
Annealing and Tinning Machines 


Precision Ordnance Equipment 


NATIONAL PABUMATIC C0. 


New York, N. Y. Rahway, N. J. 





ONE POUND OF L covorel, METAL 


phe cored eae pounds 
“ee lasts 





The great strength of ALLEGHENY METAL per- 


mits the use of thinner sections, reducing the 


weight of moving parts and “dead” loads, saving 
both horsepower costs and the cost of supporting 
members. Its resistance to wear and corrosion in- 
sures constant operation, halts the ravages of time. 
If you want equipment definitely lower in operat- 
ing, maintenance and depreciation costs, you need 


ALLEGHENY METAL. 


It can’t wear off ...I1t won't wear out... 
It’s solid! 


ALLEGHENY LUDLUM STEEL CORPORATION 


Sales Offices and Warehouse Stocks in Principal Cities 
PITTSBURGH, PA. 
Warehouse Stocks are Carried by Jos. T. Ryerson & Son, Inc. 
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RUSCO PRODUCTS 


WOVEN MILITARY EQUIPMENT 
Bayonet Scabbards 
Waist Belts 
Machine Gun Ammunition Belts 
Pistol Belts 
Cartridge Belts—Infantry—Cavalry 


AUTOMOTIVE PRODUCTS 
Brake Lining 
Clutch Facings 


WEBBING 
Olive Drab Webbing for all military purposes 


AERONAUTICAL PRODUCTS 
Safety Belts 
Elastic Cord 
Aero Rings 


The Russell Manufacturing Co. 


(Incorporated 1834) 
MIDDLETOWN, CONN. 














DEPENDABILITY-and 40 Years 


of Experience 
To Back It 


Behind the performance of 
TIMKEN Bearings in all 
kinds of construction equip- 
ment are many years of 
experience in engineering, 
manufacturing and applying 
them to virtually all kinds of heavy duty machinery 
—including machine tools, steel mills, locomotives 
and oil field equipment. 

When you see "TIMKEN Bearing Equipped" con- 
struction machinery you are assured of dependable 
performance; the kind of performance you might 
expect from 40 years of experience. 





THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN 


TAPERED ROLLER BEARINGS 


WAUKESHA-HESSELMAN 
OIL ENGINES 


Low Pressure, Spark Ignition, Solid Injection Oil Engines 


Combine the low pressure advantages of easy starting, simplicity, long life, and 
economical maintenance with low cost operation on diesel fuels 


WAUKESHA MOTOR COMPANY 


WAUKESHA WISCONSIN 








K-S ELECTRIC TELEGAGES 


for 


Fuel Level 
Oil Pressure 


Water Temperature 


HANDY GOVERNORS 


Vari-Speed Velocity Type 
Servo-Mechanical Type 


HANDY OIL FILTERS 


HANDY PERFECTION AIR CLEANERS 


KING - SEELEY 
CORPORATION 


ANN Arpor, MICHIGAN 


Manufacturers of Automotive Equipment 
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UNIFORMITY... 
The Seed of Dependability 


The uniform precision and endurance of New Departure forged 
steel ball bearings is not simply a matter of grinding parts to micro- 


scopic tolerances — it is the final result of exact control of accuracy 


at more than one hundred operations from steel to completed bearing 


NEW DEPARTURE 


NEW DEPARTURE DIVISION OF GENERAL MOTORS BRISTOL CONNECTICUT 











MILLER 


PHOSPHOR BRONZE | 
and BRASS 


Sheets Strips Rolls 
UNIFORM QUALITY SERVICE 
Since 1844 


0 


IVANHOE MILLER 
DUPLEXALITE 


Lighting fixtures and lamps 
INDUSTRIAL — COMMERCIAL RESIDENTIAL 


Mazda — Mercury Fluorescent 
7 


THE MILLER COMPANY 
Meriden, Conn. 














St. Louis CaR COMPANY 
BUILDERS OF 
TRANSPORT EQUIPMENT 


Traction Cars ® Trolley Coaches 
Subway Cars @ Railroad Passenger 
and Freight Cars @ Diesel-Electric 
Railears and Locomotives @ Stream- 

lined Trains ® Buses ¢@ Trucks 


Pontons ® Railway Supplies 


(Affiliated with the St. Louis Car Company) 


St. Louis Aircraft Corporation 
Builders of AEROPLANES 
Aircraft Appurtenances and Supplies 


St. Louis Lift & Equipment Corp. 
Manufacturers of Garage and Service Station Lifts 
Freight and Industrial Elevators 


ST. LOUIS CAR COMPANY 
ST. LOUIS, MO. 





You take no chances when you 
use “‘Acorn”’ Dies—for with every 
die comes an actual test plug 


your visual proof that the die will 





cut a perfect thread—smooth 





Sie . accurate—and with correct lead. 

Also, remember ‘‘Acorn’”’ Dies can be ordered specially 

ground for different metals, thus assuring the user of 

maximum production under any circumstances. 

GREENFIELD TAP & DIE CORPORATION 
Greenfield, Mass. 


Detroit Plant: 2102 West Fort St. 
Warehouses in New York, Chicago, Los Angeles and San Francisco 


owe. GREENFIELD 
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SULPHUR AND ITS DESTINY 











e Making Joints in Pickling Tanks 
More Resistant to Corrosion 


Many steel fabricating plants using pickling 
tanks are pointing up the brick or tile with Sul- 
phur cements. The joints are tighter and more 
durable. Acids cannot as readily eat back of the 
lining. Truly, Sulphur serves industry in many 
ways. 


FA 
ExAs Gute SULPHUR (6. 
75E.45" Street ee) New York City 


Mines: Newgulf and Long Point Texas 











BENDIX DRIVE 


‘*The Mechanical Hand That 
Cranks Your Car” 


AIRCRAFT 
ACCESSORY 
EQUIPMENT 


ACCEPTED AS 


PRODUCTS 


Engine Starters 


“STARTIX” 
Switch Key Engine Starting plus 


Solenoid Switches 
Booster Coils 








Control Switches 
Sanitation dh ies S T A N D A R D ‘3 ~ 

trol Boxes Automatic Restarting 
Radio Dynamotors FOR 
ge 

tegulators 
ed Retracting M O ~ E T H A N a “us 
oo Anti-Icer 2 0 Y E A R S M O R R O W 

ee Coaster Brakes for Bicycles 


Mechanical Deicer 
Equipment 

\ir Pumps 

Air Valves 

Oil Separators 

Hydraulic Pumps 

Ammunition 


Rounds Counters 


& Contactors 
Synchroscopes 
Fuel Flowmeters 
Flexible Tubing 
Ordnance 

Equipment 
Magnesium and 


Aluminum Castings 


Suppliers to Army Air Corps, 

Naval, Marine and Coast 

Guard Aviation and Army 
Ordnance. 


ECLIPSE AVIATION 


Division of Bendix Aviation 
Corporation 


BENDIX, NEW JERSEY 








ORDNANCE MATERIAL 
For Army and Navy 


ECLIPSE MACHINE DIVISION 
Elmira, N. Y. 


BENDIX AVIATION CORPORATION 
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Index of Advertisers—May-June, 1940 


Through their advertisements in ArMy OrpNanck, the manufacturers listed below give testimony of 
the value they place upon the quality of its circulation and of their approval of the purposes for which 
this journal stands. One hundred and six companies are represented as advertisers in this issue. ARMY 
ORDNANCE appreciates their support and, in turn, recommends their products to its readers. In addressing 
communications to advertisers it will be appropriate to mention this journal—the reader's needs, the 
advertisers’ products and the value of Army Orpnance will be enhanced thereby, The Army Ordnance 
Association reserves the right to reject advertisements inconsistent with its publication standards. 


ADVERTISER 
Allegheny Ludlum Steel Corporation 
Allis-Chalmers Manutacturing Company 
Aluminum Company of America 
American Armament Corporation 
American Brass Company 
American Car and Foundry Company 
American Locomotive Company 
Ampco Metal, Inc. 

Atlas Powder Company 
Auto-Ordnance Corporation 

Bausch & Lomb Optical Company 
Bendix Aviation Corporation 

Breeze Corporations, Inc. 
Bridgeport Brass Company 
Broderick & Bascom Rope Company 
Brown & Sharpe Manutacturing Company 
Bucyrus-Erie Company 

Buda Company 

Burgess Company 

Canister Company 

Caterpillar Tractor Company 
Chase Brass & Copper Company 
Cleveland Tractor Company 
Cleveland Twist Drill Company 
Climax Molybdenum Company 


HT Cx 


Colt’s Patent Fire Arms Manufacturing Company 


Continental Motors Corporation 
Coulter & McKenzie Machine Company 
Crane Company 

Cutler-Hammer, Inc. 

Diebold Safe & Lock Company 

Disston & Sons, Inc., Henry 

Du Pont de Nemours & Company, E. I. 
Eaton Manutacturing Company 

Elastic Stop Nut Corporation 

Elgin National Watch Company 
Essley Machinery Company, E. L. 
Fairbanks, Morse & Company 

Falk Corporation 

Farquhar Company, A. B. 
Ferracute Machine Company 

Flannery Bolt Company 

Frick-Gallagher Manutacturing Company 
Gaertner Scientific Corporation 

General Electric Company 

Giddings & Lewis Machine Tool Company 
Gilbert & Barker Manufacturing Company 
Greenfield Tap & Die Corporation 
Guiberson Diesel Engine Company 

Gulf Oil Corporation 

Hall Planetary Company 

Harnischteger Corporation 

Harrington & Richardson Arms Company 
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Harvey Metal Corporation 409 
Hendey Machine Company 414 
Henry & Wright Manufacturing Company 415 
Interchemical Corporation 418 
International Nickel Company I] Cover 
Johns-Manville Sales Corporation 423 
Johnson Automatics, Inc. 262 
Jones & Laughlin Steel Corporation 419 
Jones & Sons Company, E. D. 420 
Kilgore Manufacturing Company 426 
King-Seeley Corporation 428 
Koehring Company 408 
Kohler Company 419 
Logansport Machine, Inc. 410 
Lynchburg Foundry Company 412 
Martin-Parry Corporation 261 
Miller Company 429 
Monroe Calculating Machine Company 426 
National Bearing Metals Corporation 423 
National Equipment Company 413 
National Pneumatic Company 427 
National Tube Company 405 


New Departure Ball Bearings 
New Haven Clock Company 
Nicholson File Company 

Oakite Products, Inc. 

Oilgear Company 

Onsrud Machine Works 

Reynolds Metals Company 
Russell Manufacturing Company 
St. Louis Car Company 

Scovill Manufacturing Company 
Shartle Brothers Machine Company 
Shell Oil Company 

SKF Industries, Inc. 

Smith & Wesson, Inc. 

Sperry Gyroscope Company 
Texas Gulf Sulphur Company 
Timken-Detroit Axle Company 
Timken Roller Bearing Company 
Trojan Powder Company 

Union Carbide & Carbon Corporation 
United Aircraft Corporation 
Waterbury Farrel Foundry and Machine Company 
Watson-Sullman Company 
Waukesha Motor Company 
Western Cartridge Company 
Westinghouse Air Brake Company 
Wheeling Steel Corporation 
Winchester Repeating Arms Company 
Wright Aéronautical Corporation 
Wood Company, R. D. 

York Safe & Lock Company 
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SAYS 


WITH THESE NEWEST ELGINS ” 











ford Glain - fady Gloin 


21 Jewels 


19 Jewels 


They enrich a timepiece tradition that has thrived in 


America for generations 


eee WHO CHERISH accuracy 
should note this fact: only 
Lord and Lady Elgins offer you 
such complete assurance of 
timekeeping excellence. Each 
of these finely adjusted watches 
must prove its ability right in a 
great astronomical observatory. 
Only after exhaustive tests is 
each awarded its own individual 
Observatory Certificate. 

And for added strength and 
dependability, the Lord and 
Lady Elgins for 1940 are 
equipped with two new, exclu- 
sive Elgin features—an_ Elgi- 
nium hairspring* and a Beryl-X 
balance. Each is rustproof and 


non-magnetic, unaffected — by 
temperature or climatic changes. 


Smartness? Yes! . 


. . there’s 
a wealth of it in these newest 
Elgins. Leading designers with 
an eye to the future have 
created them in precious metals. 
And behind every watch is the 
experience of Elgin’s unique 
fourth-generation partnership of 
American craftsmen and scien- 
tists. 

Your quality jeweler is show- 
ing them now. Lord Elgins are 
priced from $50; Lady Elgins 
from $47.50. Other unusually 
attractive ELGIN values from 
$24.75. 


“ELGIN: 


SINCE 1865 THE CHOICE OF DISTINGUISHED AMERICAN FAMILIES 


*Patents No. 1,974,695 and 2,072,489 






World’s most noted aircraft de- 
signer, builder of first globe-girdling 
planes and of “DUC” transports, Mr. 
Douglas appraises the new ELGINS with 
seen technical eyes. 


Copr. 1940 by Elgin National Watch Company 





$5500 
19 jewels 
Model 2965 


21 jewels 


Model 3505 


$4750 
19 jewels 
Mode! 2901 
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